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Abstract of JP2001 189193 
PROBLEM TO BE SOLVED: To provide a light 
emission element and a method of 
manufacturing the same which can realize a 
high luminous efficiency with easy patterning. 
SOLUTION: This light emission element 10 
comprises an anode 2 formed on a substrate 
1, a cathode 4 disposed oppositely to the 
anode 2, and a luminous region 3 disposed 
between the anode 2 and the cathode 4. The 
luminous region 3 contains polymer 3A, 
luminescent molecules 3G contributing to the 
light emission, and a charge carrying material 
3F. There is a concentration distribution of the 
luminescent molecules 3G and the charge 
carrying material 3F in the thickness direction 
(from the anode 2 toward the cathode 4) of the 
luminous region 3. That is, in the luminous 
region 3, the concentration of the luminescent 
molecules 3G and the charge carrying material 
3F nearer to the cathode 4 is higher and the 
concentration nearer to the anode 2 is lower. 
Such organic luminous device can realize high 
luminous efficiency. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The matter which it is the light emitting device which has a luminescence field between an 
anode plate and cathode, and the above-mentioned luminescence field consists of a medium for 
containing the matter and this matter which are contributed to luminescence, and contributes to the 
above-mentioned luminescence is the light emitting device carry out that it is the configuration which 
has concentration distribution in an abbreviation continuation target towards the above-mentioned 
cathode side from the above-mentioned anode plate side of the above-mentioned luminescence field as 
the description. 

[Claim 2] The matter contributed to the above-mentioned luminescence is a light emitting device 
according to claim 1 characterized by being the configuration that above-mentioned concentration 
distribution to which a side serves as high concentration from the other side is shown, and concentration 
is decreasing from one side continuously to the other side, either in by the side of the above-mentioned 
anode plate of the above-mentioned luminescence field, or the above-mentioned cathode. 
[Claim 3] The above-mentioned luminescence field is a light emitting device according to claim 1 or 2 
further characterized by including the charge transportability matter. 

[Claim 4] The above-mentioned charge transportability matter is a light emitting device according to 
claim 3 characterized by being the configuration which has concentration distribution in an abbreviation 
continuation target towards the above-mentioned cathode side from the above-mentioned anode plate 
side of the above-mentioned luminescence field. 

[Claim 5] It is the light emitting device which it is the light emitting device which has a charge 
transportation zone between an anode plate and cathode, and the above-mentioned charge transportation 
zone consists of a medium for containing the charge transportability matter and this charge 
transportability matter, and is characterized by the above-mentioned charge transportability matter being 
a configuration which has concentration distribution at an abbreviation continuation target towards the 
above-mentioned cathode side of the above-mentioned charge transportation zone to an anode plate side. 

[Claim 6] The above-mentioned luminescence field is a light emitting device according to claim 1 to 4 
characterized by having the field where the matter contributed to the above-mentioned luminescence 
does not exist. 

[Claim 7] The part which shows the maximum concentration of the matter contributed to the above- 
mentioned luminescence in the above-mentioned luminescence field is a light emitting device according 
to claim 1 to 4 characterized by being distant from the above-mentioned anode plate and the above- 
mentioned cathode. 

[Claim 8] The above-mentioned charge transportation zone is a light emitting device according to claim 
5 characterized by having the field where the above-mentioned charge transportability matter does not 
exist. 

[Claim 9] The part which shows the maximum concentration of the above-mentioned charge 
transportability matter in the above-mentioned charge transportation zone is a light emitting device 
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according to claim 5 characterized by being distant from the above-mentioned anode plate and the 
above-mentioned cathode. 

[Claim 10] The lighting system characterized by using a light emitting device according to claim 1 to 9. 
[Claim 1 1] It is the light emitting device which it is the light emitting device which has a luminescence 
field between an anode plate and cathode, and the above-mentioned luminescence field consists of a 
medium for containing the matter and this matter contributed to luminescence, and carries out [ that the 
concentration of the matter contributed to the above-mentioned luminescence in a direction parallel to 
the above-mentioned cathode side and the above-mentioned anode plate side decreases on an 
abbreviation continuation target towards the circumference from the center of abbreviation of the above- 
mentioned luminescence field, and ] as the description. 

[Claim 12] The luminescent color of the matter which is the configuration of having adjacently two or 
more matter contributed to said luminescence in the direction parallel to the above-mentioned cathode 
side and the above-mentioned anode plate side, and is contributed to these two or more luminescence is 
a light emitting device according to claim 1 1 characterized by differing, respectively. 
[Claim 13] The above-mentioned luminescence field is a light emitting device according to claim 1 1 or 
12 further characterized by including the charge transportability matter. 

[Claim 14] The concentration of the above-mentioned charge transportability matter is a light emitting 
device according to claim 1 3 characterized by decreasing towards the circumference from the center of 
abbreviation of the above-mentioned luminescence field in a direction parallel to the above-mentioned 
cathode side and the above-mentioned anode plate side. 

[Claim 1 5] The matter contributed to the above-mentioned luminescence is a light emitting device 
according to claim 1 1 to 14 characterized by being the configuration which has concentration 
distribution in an abbreviation continuation target towards the above-mentioned anode plate side from 
the above-mentioned cathode side of the above-mentioned luminescence field. 

[Claim 16] The above-mentioned charge transportability matter is a light emitting device according to 
claim 14 characterized by being the configuration which has concentration distribution in an 
abbreviation continuation target towards the above-mentioned anode plate side from the above- 
mentioned cathode side of the above-mentioned luminescence field. 

[Claim 17] The above-mentioned luminescence field is a light emitting device according to claim 1 1 to 
1 6 characterized by having the field where the matter contributed to the above-mentioned luminescence 
does not exist. 

[Claim 18] The light emitting device according to claim 1 1 to 17 to which the above-mentioned 
luminescence field is characterized by having charge transportability ability. 

[Claim 19] The light emitting device according to claim 1 1 to 18 characterized by the above-mentioned 
luminescence field consisting of the organic substance. 

[Claim 20] The light emitting device according to claim 1 1 to 1 8 characterized by the above-mentioned 
luminescence field consisting of a polymer. 

[Claim 21] The display characterized by using a light emitting device according to claim 1 1 to 20. 
[Claim 22] The manufacture approach of the light emitting device which is the manufacture approach of 
a light emitting device of having a luminescence field between an anode plate and cathode, and is 
characterized by having the arrangement process which arranges a medium on the above-mentioned 
anode plate or cathode, and the content process which is made to contain the matter contributed to 
luminescence and forms a luminescence field into the above-mentioned medium. 
[Claim 23] The manufacture approach of the light emitting device characterized by to have the 
arrangement process which arranges the medium which is the manufacture approach of a light emitting 
device of having a luminescence field between an anode plate and cathode, and contains the charge 
transportability matter on the above-mentioned anode plate or cathode, and the content process which is 
made to contain the matter contributed to luminescence and forms a luminescence field into the above- 
mentioned medium. 

[Claim 24] The manufacture approach of the light emitting device characterized by having the 
arrangement process which is the manufacture approach of a light emitting device of having a 
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luminescence field between an anode plate and cathode, and arranges a medium on the above-mentioned 
anode plate or cathode, and the content process which makes the matter and charge transportability 
matter which are contributed to luminescence contain in the above-mentioned medium. 
[Claim 25] The manufacture approach of the light emitting device characterized by having the 
arrangement process which is the manufacture approach of a light emitting device of having a 
luminescence field between an anode plate and cathode, and arranges the medium which contains the 
charge transportability matter on the above-mentioned anode plate or cathode, and the content process 
which makes the matter and charge transportability matter which are contributed to luminescence 
contain in the above-mentioned medium. 

[Claim 26] The manufacture approach of the light emitting device characterized by having the 
arrangement process which is the manufacture approach of a light emitting device of having a charge 
transportation zone between an anode plate and cathode, and arranges a medium on the above- 
mentioned anode plate or cathode, and the content process which makes the charge transportability 
matter contain in the above-mentioned medium. 

[Claim 27] The manufacture approach of the light emitting device according to claim 22 or 23 
characterized by making it contain by making the matter contributed to the above-mentioned 
luminescence permeate into the above-mentioned medium in the above-mentioned content process. 
[Claim 28] The manufacture approach of the light emitting device according to claim 24 characterized 
by making it contain by making the matter and the above-mentioned charge transportability matter 
which are contributed to the above-mentioned luminescence permeate into a medium in the above- 
mentioned content process. 

[Claim 29] The manufacture approach of the light emitting device according to claim 22 or 23 
characterized by making the solution which melted to the solvent the matter contributed to the above- 
mentioned luminescence, and was obtained in the above-mentioned content process permeate by making 
the above-mentioned medium contact. 

[Claim 30] The manufacture approach of the light emitting device according to claim 24 characterized 
by making the solution which melted to the solvent the matter and the above-mentioned charge 
transportability matter which are contributed to the above-mentioned luminescence, and was obtained in 
the above-mentioned content process permeate by making the above-mentioned medium contact. 
[Claim 31] The manufacture approach of the light emitting device according to claim 22 or 23 
characterized by making the matter contributed to luminescence permeate by the ink jet method into the 
above-mentioned medium in the above-mentioned content process. 

[Claim 32] It is the light emitting device characterized by having a concentration-ized means for 
collecting the matter which is the light emitting device which has a luminescence field between an anode 
plate and cathode, and is contributed to the above-mentioned luminescence between the above- 
mentioned anode plate and the above-mentioned cathode including the matter which the above- 
mentioned luminescence field contributes to luminescence to a specific field. 
[Claim 33] The light emitting device characterized by being the configuration of having the matter 
contributed to luminescence on the front face on which it is the light emitting device which has a 
luminescence field, at least one side is porosity-ized in by the side of the anode plate of the above- 
mentioned luminescence field, or cathode, and the above-mentioned luminescence field was porosity- 
ized between an anode plate and cathode. 

[Claim 34] The light emitting device characterized by being the configuration of having the matter 
contributed to luminescence near the front face where it is the light emitting device which has a 
luminescence field, at least one side is porosity-ized in by the side of the anode plate of the above- 
mentioned luminescence field, or cathode, and the above-mentioned luminescence field was porosity- 
ized between an anode plate and cathode. 

[Claim 35] The light emitting device according to claim 33 or 34 characterized by being the 
configuration of having the charge transportability matter on the front face on which the above- 
mentioned luminescence field was porosity-ized. 

[Claim 36] The light emitting device according to claim 33 or 34 characterized by being the 
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configuration of having the flattening layer which becomes the front face on which the above-mentioned 
luminescence field was porosity-ized from the charge transportability matter. 

[Claim 37] The light emitting device characterized by being the light emitting device which has a charge 
transportation zone between an anode plate and cathode, and being the configuration that at least one 
side was porosity-ized in by the side of the anode plate of the above-mentioned charge transportation 
zone, or cathode. 

[Claim 38] The above-mentioned charge transportation zone is a light emitting device according to 
claim 37 characterized by being a hole transportation zone. 

[Claim 39] The above-mentioned charge transportation zone is a light emitting device according to 
claim 37 characterized by being an electronic transportation zone. 

[Claim 40] The light emitting device according to claim 33 to 36 characterized by the above-mentioned 
luminescence field consisting of the organic substance. 

[Claim 41] The light emitting device according to claim 33 to 36 characterized by the above-mentioned 
luminescence field consisting of a polymer. 

[Claim 42] The light emitting device characterized by being the configuration of having the matter 
contributed to luminescence on the front face on which it is the light emitting device which has a 
luminescence field, surface roughening at least of one side is carried out in by the side of the anode plate 
of the above-mentioned luminescence field, or cathode, and surface roughening of the above-mentioned 
luminescence field was carried out between an anode plate and cathode. 

[Claim 43] The light emitting device characterized by being the configuration of having the matter 
contributed to luminescence near the front face where it is the light emitting device which has a 
luminescence field, surface roughening at least of one side is carried out in by the side of the anode plate 
of the above-mentioned luminescence field, or cathode, and surface roughening of the above-mentioned 
luminescence field was carried out between an anode plate and cathode. 

[Claim 44] The light emitting device according to claim 42 or 43 characterized by having the flattening 
layer which becomes the front face on which surface roughening of the above-mentioned luminescence 
field was carried out from the charge transportability matter. 

[Claim 45] The light emitting device characterized by being the light emitting device which has a charge 
transportation zone between an anode plate and cathode, and being the configuration that surface 
roughening at least of one side was carried out in by the side of the anode plate of the above-mentioned 
charge transportation zone, or cathode. 

[Claim 46] The above-mentioned charge transportation zone is a light emitting device according to 
claim 45 characterized by being a hole transportation zone. 

[Claim 47] The above-mentioned charge transportation zone is a light emitting device according to 
claim 45 characterized by being an electronic transportation zone. 

[Claim 48] The light emitting device according to claim 42 to 44 characterized by the above-mentioned 
luminescence field consisting of the organic substance. 

[Claim 49] The light emitting device according to claim 42 to 44 characterized by the above-mentioned 
luminescence field consisting of a polymer. 

[Claim 50] The display characterized by using a light emitting device according to claim 32 to 49. 
[Claim 51] The lighting system characterized by using a light emitting device according to claim 32 to 
49. 

[Claim 52] The manufacture approach of the light emitting device characterized by having the medium 
arrangement process which is the manufacture approach of a light emitting device of having a 
luminescence field between an anode plate and cathode, and arranges a medium on the above-mentioned 
anode plate or the above-mentioned cathode, and a porosity chemically-modified [ which porosity-izes 
some above-mentioned media / at least ] degree. 

[Claim 53] The medium arrangement process which is the manufacture approach of a light emitting 
device of having a luminescence field between an anode plate and cathode, and arranges a medium on 
the above-mentioned anode plate or the above-mentioned cathode, A porosity chemically-modified 
[ which porosity-izes at least one side in by the side of the anode plate of the above-mentioned medium, 
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or cathode ] degree, The manufacture approach of the light emitting device characterized by having the 
arrangement process which arranges the matter contributed to luminescence on the front face on which 
the above-mentioned medium was porosity-ized, and forms a luminescence field in it with the above- 
mentioned medium and the matter contributed to the above-mentioned luminescence. 
[Claim 54] The medium arrangement process which is the manufacture approach of a light emitting 
device of having a luminescence field between an anode plate and cathode, and arranges a medium on 
the above-mentioned anode plate or the above-mentioned cathode, A porosity chemically-modified 
[ which porosity-izes at least one side in by the side of the anode plate of the above-mentioned medium, 
or cathode ] degree, The content process which contains the matter contributed to luminescence near the 
front face where the above-mentioned medium was porosity-ized, and forms a luminescence field with 
the above-mentioned medium and the matter contributed to the above-mentioned luminescence, The 
manufacture approach of the light emitting device characterized by having the arrangement process 
which arranges the charge transportability matter on the front face on which the above-mentioned 
luminescence field was porosity-ized. 

[Claim 55] The manufacture approach of the light emitting device according to claim 53 or 54 
characterized by having the arrangement process which arranges the charge transportability matter on 
the front face on which the above-mentioned luminescence field was porosity-ized. 
[Claim 56] The manufacture approach of the light emitting device according to claim 53 or 54 
characterized by having the flattening layer formation process which forms the flattening layer which 
consists of charge transportability matter on the above-mentioned luminescence field. 
[Claim 57] It is the manufacture approach of the light emitting device according to claim 53 or 54 
characterized by for the above-mentioned medium arrangement process being a process which arranges 
the medium which contains the meltable matter in a specific solvent, and a porosity chemically-modified 
[ above-mentioned ] degree being a process which performs porosity-ization by eluting the above- 
mentioned matter with the above-mentioned solvent. 

[Claim 58] The manufacture approach of the light emitting device characterized by having the medium 
arrangement process which is the manufacture approach of a light emitting device of having a 
luminescence field between an anode plate and cathode, and arranges a medium on the above-mentioned 
anode plate or the above-mentioned cathode, and the surface roughening process which carries out 
surface roughening of some above-mentioned media. 

[Claim 59] The medium arrangement process which is the manufacture approach of a light emitting 
device of having a luminescence field between an anode plate and cathode, and arranges a medium on 
the above-mentioned anode plate or the above-mentioned cathode, The manufacture approach of the 
light emitting device which arranges the matter contributed to luminescence on the surface roughening 
process which carries out surface roughening at least of one side, and the rough front face of the above- 
mentioned medium, and is characterized by having the arrangement process which forms a 
luminescence field with the above-mentioned medium and the matter contributed to the above- 
mentioned luminescence in by the side of the anode plate of the above-mentioned medium, or cathode. 
[Claim 60] The medium arrangement process which is the manufacture approach of a light emitting 
device of having a luminescence field between an anode plate and cathode, and arranges a medium on 
the above-mentioned anode plate or the above-mentioned cathode, The surface roughening process 
which carries out surface roughening at least of one side in by the side of the anode plate of the above- 
mentioned medium, or cathode, The manufacture approach of the light emitting device characterized by 
having the content process which is made to contain the matter contributed to luminescence near the 
rough front face of the above-mentioned medium, and forms a luminescence field with the above- 
mentioned medium and the matter contributed to the above-mentioned luminescence. 
[Claim 61] The manufacture approach of the light emitting device according to claim 59 or 60 
characterized by having the flattening layer formation process which forms the flattening layer which 
consists of charge transportability matter on the above-mentioned luminescence field. 
[Claim 62] The above-mentioned surface roughening process is the manufacture approach of the light 
emitting device according to claim 59 or 60 characterized by being the process which carries out surface 
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roughening of the above-mentioned luminescence field by dry etching. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting device used as the flat-surface light 

source, a plate-like display, etc. 

[0002] 

[Description of the Prior Art] Visibility is high because of a spontaneous light type, and it excels in the 
display engine performance, a high-speed response is possible for an electroluminescence component, 
and since thin-shape-izing is still more possible, it attracts attention as display devices, such as a plate- 
like display. 

[0003] Especially, it has the descriptions, like the organic EL device which uses an organic compound as 
an emitter can obtain the desired luminescent color easily that a low-battery drive is possible as 
compared with an inorganic EL element, that large-area-izing is easy, and by choosing suitable coloring 
matter, and development is actively performed as a next-generation display. 

[0004] As an EL element using an organic emitter, blue luminescence is obtained by impressing the 
electrical potential difference of 30V, for example to the anthracene vacuum evaporationo film with a 
thickness of 1 micrometer or less (Thin Solid Films, 94 (1982) 171). However, since sufficient 
brightness was not obtained even if it impressed the high voltage, this component needed to improve 
luminous efficiency further. 

[0005] On the other hand, by carrying out the laminating of a transparent electrode (anode plate), a hole 
transportation layer, the luminescence field of electronic transportability, and the cathode using the low 
metal of a work function, Tang and others aimed at low-battery-izing and improvement in luminous 
efficiency, is the applied voltage not more than 10V, and realized the brightness of 1000 cd/m2 
(Appl.Phys.Lett. 51 (1987) 913). In addition, as luminescence material, the tris (8-quinolinolato) 
aluminum complex (following, "Alq") is used. Alq(s) are high luminous efficiency and the outstanding 
photogene having electronic transportability ability. 

[0006] Furthermore, the component (Jpn.J.Appl Phys., 27 (1988)L269) of the three-tiered structure 
which put the luminescence field by the hole transportation layer and the electron transport layer, and 
the component (J. Appl.Phys., 65 (1989) 3610) which obtains luminescence from the coloring matter (it 
is the fluorochrome of a coumarin derivative or DCM1 grade to Alq) doped by the luminescence field 
are reported. In the above-mentioned report, it is found out that the luminescent color changes by 
suitable selection of coloring matter, and it is shown clearly further that luminous efficiency also rises 
compared with un-doping. 

[0007] On the other hand, there is the approach of forming a component by the so-called wet forming- 
membranes methods, such as a spin coat method and the cast method, to forming all each class of the 
component of the above-mentioned configuration according to dry processes, such as a vacuum 
deposition method, (JP,3-790,A, JP,3-1 71 590,A, etc.). 

[0008] That is, at least one or more sorts of the ingredient which forms the above-mentioned hole 
transportation layer, an electron transport layer, and a luminescence field are dissolved in a suitable 
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solvent with a polymer binder, and after applying this to an electrode surface and forming a 
luminescence field, an electrode is further formed with vacuum deposition etc. on a luminescence field. 
Hereafter, the organic light emitting device produced in this way is called polymer distributed light 
emitting device to the conventional laminating mold light emitting device. 

[0009] Compared with the organic light emitting device produced by the dry process, the following 
points are mentioned as a point with an advantageous polymer distributed light emitting device. 

(1) In dry processes, such as vacuum evaporationo, a difficult ingredient also has usable membrane 
formation. 

(2) In a dry process, control can also realize doping of a difficult minute amount easily. 

(3) Large-area-izing is easy. 

(4) It is producible by low cost. 

(5) By introducing two or more illuminant children, luminescence from each illuminant child can be 
easily obtained to coincidence (white luminescence is possible). 

(6) Since, as for the polymer distributed light emitting device, each ingredient is distributed by the 
polymer binder to each class of the conventional laminating mold light emitting device being in an 
amorphous condition, it is thermally stable. 

[0010] As a configuration of the luminescence field of the conventional polymer distributed light 
emitting device, there are what distributed a peri non derivative or tris (8-quinolinolato) aluminum as an 
illuminant child to the polyvinyl carbazole, a thing which distributed tris (8-quinolinolato) aluminum 
and a tetra-phenyl benzidine as an illuminant child to the polycarbonate (JP,3-790,A, JP,3-171590,A, 
etc.). 
[0011] 

[Problem(s) to be Solved by the Invention] (The 1st technical problem) While a polymer distributed 
light emitting device has the above-mentioned advantage, it has the technical problem that luminous 
efficiency is low compared with the conventional laminating mold light emitting device. 
[0012] That is, in a laminating mold light emitting device, a hole is injected into a hole transportation 
layer from an anode plate, and an electron is injected into the luminescence field or electron transport 
layer of electronic transportability from cathode. And when these holes and electrons recombine all over 
a luminescence field, an exciton is formed, and light is emitted in case this exciton changes to a ground 
state. Here, since functional separation of electronic transportation and the hole transportation is carried 
out, respectively, the recombination of an electron and a hole happens only near the interface of each 
class. Therefore, generation of an exciton takes place efficiently and luminous efficiency's improves. 
[0013] Furthermore, also about impregnation of a hole and an electron, if the ingredient of the layer 
which touches each electrode is chosen so that an impregnation obstruction with an anode plate and 
cathode may become small, it can pour in easily and a drive by the low battery will be attained. 
[0014] On the other hand, recombination of the hole and an electron like the above-mentioned 
laminating mold light emitting device for a monolayer configuration and generation of an exciton do not 
mainly take place locally, and since the impregnation obstruction of the hole and electron from an 
electrode was also large, improvement in luminous efficiency was difficult in the case of the polymer 
distributed light emitting device. 

[0015] Thus, since a luminescence site distributes in [ whole ] a luminescence field, it is hard to 
maintain impregnation of a hole and an electron and the balance of transportation, consequently 
recombination probability falls, and sufficient luminous efficiency is not acquired. Therefore, as a means 
of efficient-izing, it becomes a clue to collect a hole and an electronic recombination field to a certain 
specific region. 

[0016] Although the approach of carrying out the laminating of the layer which carried out functional 
separation is effective as mentioned above, in the macromolecule system by which spreading formation 
is carried out, the solvent contained in the polymer solution of the 2nd layer which turns a laminating up 
must choose the solvent which does not dissolve the 1st layer which formed membranes. 
[0017] Moreover, it will be necessary to choose a meltable ingredient as the solvent chosen [ which 
chose and solvent-chose ], so that the number of cascade screens increases. Consequently, the width of 
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face of ingredient selection was narrowed further, and the technical problem that effective efficient- 
ization was unrealizable occurred. 

[0018] (The 2nd technical problem) Further, as a technical problem of a polymer distributed light 
emitting device, in case a color panel is manufactured, the point that patterning (a color distinguishing 
by different color with) is difficult is mentioned. That is, when manufacturing a color panel by dry 
processes, such as a vacuum deposition method, since a luminescence field is formed all over a substrate 
by the wet forming-membranes methods, such as a spin coat method and the cast method, to the ability 
to form the component of each color in a desired location by installing a vacuum evaporationo mask on 
a substrate, the above patterning cannot be performed. 

[0019] On the other hand, patterning by the ink jet method is proposed (for example, JP,10-12377,A). 

This forms a desired pattern by carrying out the regurgitation of the ingredient of the luminescence field 

containing a polymer, or the precursor of a polymer from a nozzle by the ink jet method. 

[0020] However, it was difficult to get the nozzle of an ink head blocked and to form a detailed pattern 

in patterning by the conventional ink jet method, since the viscosity of the polymer solution to apply is 

large. 

[0021] This invention solves the above-mentioned technical problem, and also in the organic light 
emitting device of polymer distributed process input output equipment, it offers the organic light 
emitting device which can do patterning easily, and its manufacture approach at the same time it realizes 
high luminous efficiency. 
[0022] 

[Means for Solving the Problem] a group — this invention is made in view of the above-mentioned 
present condition, and the purpose is offering the light emitting device which has high luminous 
efficiency. 

[0023] in addition, a group — this inventions are the same thru/or a thing based on a similar idea, 
however — since each invention is what is embodied by the gestalt of different operation — this 
specification — these groups — this invention is classified as the 1 st invention group and 2nd invention 
group for every invention related closely. And below, sequential explanation of the contents is given at 
each partition (invention group) of every. 

[0024] (1st invention group) In order to attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, in case a polymer distributed light emitting device was manufactured, invention-in-this- 
application persons found out first that patterning could be performed easily by making an illuminant 
child or an illuminant child, and charge transportation material permeate this, while they acquired high 
luminous efficiency, after forming the polymer film. 

[0025] The matter which invention of claim 1 is specifically a light emitting device which has a 
luminescence field between an anode plate and cathode, and the above-mentioned luminescence field 
consists of a medium for containing the matter and this matter contributed to luminescence, and 
contributes to the above-mentioned luminescence is carrying out that it is the configuration which it has 
from the above-mentioned anode plate side of the above-mentioned luminescence field in concentration 
distribution to an abbreviation continuation target towards the above-mentioned cathode side as the 
description. 

[0026] Moreover, invention of claim 2 is a light emitting device according to claim 1 , and the matter 
contributed to the above-mentioned luminescence is characterized by being the configuration that above- 
mentioned concentration distribution to which a side serves as high concentration from the other side is 
shown, and concentration is decreasing from one side continuously to the other side, either in by the side 
of the above-mentioned anode plate of the above-mentioned luminescence field, or the above-mentioned 
cathode. 

[0027] By considering as the above-mentioned configuration, the electron poured into a luminescence 
field recombines from the hole poured into a luminescence field from the above-mentioned anode plate 
in the part whose matter contributed to luminescence in a luminescence field is high concentration, and 
the above-mentioned cathode. Thus, since the recombination field of the above-mentioned hole and the 
above-mentioned electron can be collected, the recombination effectiveness of an electron and a hole 
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can increase and luminous efficiency can be improved. 

[0028] In addition, matter which obtains luminescence from these is also included by forming for 
example, an organic binder, a charge transportation ingredient, a dimer, an excimer, or exciplex besides 
the illuminant child who emits light by pouring in a charge as indicated to be the above "the matter 
contributed to luminescence" to the gestalt of operation mentioned later. Here, what combined with the 
above-mentioned dimer and was combined with the above-mentioned organic binder or the charge 
transportation ingredient by the ground state is meant, and the above-mentioned excimer and exciplex 
mean the above-mentioned organic binder in the condition of the charge having been poured in and 
having excited, a charge transportation ingredient, and the thing that reacted. 
[0029] Moreover, invention of claim 3 is a light emitting device according to claim 1 or 2, and the 
above-mentioned luminescence field is further characterized by including the charge transportability 
matter. 

[0030] By considering as the above-mentioned configuration, the charge transportability of the above- 
mentioned luminescence field can be improved further, and the recombination effectiveness of an 
electron and a hole improves. 

[0031] Moreover, invention of claim 4 is a light emitting device according to claim 3, and the above- 
mentioned charge transportability matter is characterized by being the configuration which has 
concentration distribution in an abbreviation continuation target towards the above-mentioned cathode 
side from the above-mentioned anode plate side of the above-mentioned luminescence field. 
[0032] By considering as the above-mentioned configuration, in the direction (the direction of thickness) 
of [ from an anode plate side ] a cathode side, the large field of hole transportation ability and the large 
field of electronic transportation ability will be formed, and the recombination effectiveness of an 
electron and a hole increases [ in a luminescence field ]. 

[0033] Moreover, invention of claim 5 is a light emitting device which has a charge transportation zone 
between an anode plate and cathode, the above-mentioned charge transportation zone consists of a 
medium for containing the charge transportability matter and this charge transportability matter, and the 
above-mentioned charge transportability matter is characterized by being the configuration which has 
concentration distribution in an abbreviation continuation target towards an anode plate side from the 
above-mentioned cathode side of the above-mentioned charge transportation zone. 
[0034] By considering as such a configuration, the large field of hole transportation ability and the large 
field of electronic transportation ability will be formed in a luminescence field, and the recombination 
effectiveness of an electron and a hole increases. In addition, in the above-mentioned configuration, the 
above-mentioned charge transportation zone has a luminescence property, and has the property of a 
luminescence field in it. 

[0035] Moreover, invention of claim 6 is a light emitting device according to claim 1 to 4, and the 
above-mentioned luminescence field is characterized by having the field where the matter contributed to 
the above-mentioned luminescence does not exist. 

[0036] Since the field from which carrier transportation ability differs in a luminescence field by 
considering as the above-mentioned configuration is formed, the recombination effectiveness of an 
electron and a hole can increase further and can improve luminous efficiency. 

[0037] Moreover, invention of claim 7 is a light emitting device according to claim 1 to 4, and the part 
which shows the maximum concentration of the matter contributed to the above-mentioned 
luminescence in the above-mentioned luminescence field is characterized by being distant from the 
above-mentioned anode plate and the above-mentioned cathode. 

[0038] If the matter contributed to the above-mentioned luminescence is close to the above-mentioned 
anode plate or cathode, the part which shows the maximum concentration of the matter contributed to 
luminescence like the above-mentioned configuration will be considered as the configuration which is 
separated from two electrodes, because it may disappear without the matter contributed to luminescence 
emitting light. In addition, the part which shows the maximum concentration of the matter contributed to 
the above-mentioned luminescence is good to be located in the abbreviation middle of an anode plate 
and cathode. 
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[0039] Moreover, invention of claim 8 is a light emitting device according to claim 5, and the above- 
mentioned charge transportation zone is characterized by having the field where the above-mentioned 
charge transportability matter does not exist. 

[0040] By considering as the above-mentioned configuration, on the boundary of the field where the 
charge transportability matter exists, and the field not existing, the recombination effectiveness of the 
electron poured in from cathode and the hole poured in from an anode plate can increase further, and can 
improve luminous efficiency. 

[0041] Moreover, invention of claim 9 is a light emitting device according to claim 5, and the part which 
shows the maximum concentration of the above-mentioned charge transportation matter in the above- 
mentioned charge transportation zone is characterized by being distant from the above-mentioned anode 
plate and the above-mentioned cathode. 

[0042] Moreover, invention of claim 1 0 is a lighting system and is characterized by using a light 
emitting device according to claim 1 to 9. The lighting system whose luminous efficiency improved can 
be offered by considering as the above-mentioned configuration. 

[0043] Moreover, invention of claim 1 1 is the light emitting device which has a luminescence field 
between an anode plate and cathode, the above-mentioned luminescence field consists of a medium for 
containing the matter and this matter contributed to luminescence, and the concentration of the matter 
which contributes to the above-mentioned luminescence is carrying out decreasing from the center of the 
above-mentioned luminescence field of abbreviation to an abbreviation continuation target towards the 
circumference as the description in a direction parallel to the above-mentioned cathode side and the 
above-mentioned anode plate side. 

[0044] Moreover, invention of claim 12 is a light emitting device according to claim 11, and it is the 
configuration of having adjacently two or more matter contributed to said luminescence in the direction 
parallel to the above-mentioned cathode side and the above-mentioned anode plate side, and is 
characterized by the luminescent color of the matter contributed to these two or more luminescence 
differing, respectively. 

[0045] Since the concentration near the boundary between the matter contributed to two or more above- 
mentioned luminescence by considering as the above-mentioned configuration is small, the light 
emitting device which was excellent in the full color display engine performance in which color mixture 
is small as the matter contributed to each luminescence was not mutually mixed therefore can be 
obtained. 

[0046] Moreover, invention of claim 13 is a light emitting device according to claim 1 1 or 12, and the 
above-mentioned luminescence field is further characterized by including the charge transportability 
matter. 

[0047] Moreover, invention of claim 14 is a light emitting device according to claim 13, and is 
characterized by the concentration of the above-mentioned charge transportability matter decreasing 
towards the circumference in a direction parallel to the above-mentioned cathode side and the above- 
mentioned anode plate side from the center of abbreviation of the above-mentioned luminescence field. 
[0048] Moreover, invention of claim 15 is a light emitting device according to claim 11 to 14, and the 
matter contributed to the above-mentioned luminescence is characterized by being the configuration 
which has concentration distribution in an abbreviation continuation target towards the above-mentioned 
anode plate side from the above-mentioned cathode side of the above-mentioned luminescence field. 
[0049] Since the recombination field of the above-mentioned hole and the above-mentioned electron can 
be collected by giving concentration distribution to the matter contributed to luminescence in a 
luminescence field like the above-mentioned configuration, the recombination effectiveness of an 
electron and a hole can increase and luminous efficiency can be improved. 

[0050] Moreover, invention of claim 16 is a light emitting device according to claim 14, and the above- 
mentioned charge transportability matter is characterized by being the configuration which has 
concentration distribution in an abbreviation continuation target towards the above-mentioned anode 
plate side from the above-mentioned cathode side of the above-mentioned luminescence field. 
[0051] By considering as the above-mentioned configuration, further, the recombination effectiveness of 
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an electron and a hole can increase and luminous efficiency can be improved. 

[0052] Moreover, invention of claim 17 is a light emitting device according to claim 1 1 to 16, and the 
above-mentioned luminescence field is characterized by having the field where the matter contributed to 
the above-mentioned luminescence does not exist. 

[0053] Moreover, invention of claim 18 is a light emitting device according to claim 1 1 to 17, and the 
above-mentioned luminescence field is characterized by having charge transportability ability. 
[0054] Moreover, invention of claim 19 is a light emitting device according to claim 1 1 to 18, and is 
characterized by the above-mentioned luminescence field consisting of the organic substance. 
[0055] Moreover, invention of claim 20 is a light emitting device according to claim 1 1 to 18, and is 
characterized by the above-mentioned luminescence field consisting of a polymer. 
[0056] Like the above-mentioned configuration, the organic light emitting device whose luminous 
efficiency improved the above-mentioned luminescence field the organic substance and by constituting 
by the polymer more concretely can be offered. 

[0057] Moreover, invention of claim 21 is a display and is characterized by using a light emitting device 
according to claim 1 1 to 20. The display whose luminous efficiency improved can be offered by 
considering as the above-mentioned configuration. 

[0058] Moreover, invention of claim 22 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, and is characterized by having the 
arrangement process which arranges a medium on the above-mentioned anode plate or cathode, and the 
content process which is made to contain the matter contributed to luminescence and forms a 
luminescence field into the above-mentioned medium. 

[0059] Since it has the process which arranges the above-mentioned medium on an anode plate or 
cathode, and the process which makes the matter which contributes to luminescence into the above- 
mentioned medium contain, the above-mentioned approach can turn into an effective approach, when it 
is difficult to arrange the medium which made the matter beforehand contributed to luminescence 
contain on an anode plate or cathode. 

[0060] Moreover, invention of claim 23 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, and is characterized by to have the 
arrangement process which arranges the medium which contains the charge transportability matter on 
the above-mentioned anode plate or cathode, and the content process which is made to contain the 
matter contributed to luminescence and forms a luminescence field into the above-mentioned medium. 
[0061] Like the above-mentioned approach, the light emitting device which can perform impregnation 
and transportation of a charge efficiently can be obtained by making the charge transportability matter 
contain in the above-mentioned medium. 

[0062] Moreover, invention of claim 24 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, and is characterized by having the 
arrangement process which arranges a medium on the above-mentioned anode plate or cathode, and the 
content process which makes the matter and charge transportability matter which are contributed to 
luminescence contain in the above-mentioned medium. 

[0063] Moreover, invention of claim 25 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, and is characterized by having the 
arrangement process which arranges the medium which contains the charge transportability matter on 
the above-mentioned anode plate or cathode, and the content process which makes the matter and charge 
transportability matter which are contributed to luminescence contain in the above-mentioned medium. 
[0064] You may differ, even if the charge of the charge transportability matter in the above-mentioned 
content process is the same as the charge of the charge transportability matter contained in the medium 
in the above-mentioned arrangement process. 

[0065] Moreover, invention of claim 26 is the manufacture approach of a light emitting device of having 
a charge transportation zone between an anode plate and cathode, and is characterized by having the 
arrangement process which arranges a medium on the above-mentioned anode plate or cathode, and the 
content process which makes the charge transportability matter contain in the above-mentioned medium. 
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[0066] Moreover, invention of claim 27 is the manufacture approach of a light emitting device according 
to claim 22 or 23, and is characterized by making it contain by making the matter contributed to the 
above-mentioned luminescence permeate into the above-mentioned medium in the above-mentioned 
content process. 

[0067] Moreover, invention of claim 28 is the manufacture approach of a light emitting device according 
to claim 24, and is characterized by making it contain by making the matter and the above-mentioned 
charge transportability matter which are contributed to the above-mentioned luminescence permeate into 
a medium in the above-mentioned content process. 

[0068] By the above-mentioned approach, the matter contributed to the above-mentioned luminescence 
or the matter contributed to luminescence, and the charge transportability matter can be turned to an 
anode plate side from the above-mentioned cathode or cathode side from the above-mentioned anode 
plate side of the above-mentioned luminescence field, and the light emitting device which gave the 
abbreviation continuation target concentration distribution can be obtained. 

[0069] Moreover, invention of claim 29 is the manufacture approach of a light emitting device according 
to claim 22 or 23, and is characterized by making the solution which melted to the solvent the matter 
contributed to the above-mentioned luminescence, and was obtained permeate by making the above- 
mentioned medium contact in the above-mentioned content process. 

[0070] Moreover, invention of claim 30 is the manufacture approach of a light emitting device according 
to claim 24, and is characterized by making the solution which melted to the solvent the matter and the 
above-mentioned charge transportability matter which are contributed to the above-mentioned 
luminescence, and was obtained permeate by making the above-mentioned medium contact in the 
above-mentioned content process. 

[0071] Also by the above-mentioned approach, the matter contributed to the above-mentioned 
luminescence or the matter contributed to luminescence, and the charge transportability matter can be 
turned to an anode plate side from the above-mentioned cathode or cathode side from the above- 
mentioned anode plate side of the above-mentioned luminescence field, and it can consider as the light 
emitting device which gave the abbreviation continuation target concentration distribution. 
[0072] Moreover, invention of claim 3 1 is the manufacture approach of a light emitting device according 
to claim 22 or 23, and is characterized by making the matter contributed to luminescence permeate by 
the ink jet method into the above-mentioned medium in the above-mentioned content process. 
[0073] Since the matter contributed to luminescence by considering as the above-mentioned approach is 
made to permeate into a medium by the ink jet method, when the polymer with large viscosity as a 
precursor of a medium is used, it is not necessary to apply the above-mentioned polymer solution and 
the matter contributed to luminescence by the ink jet method. Therefore, a minute pattern can be formed 
easily, without getting the nozzle of an ink jet blocked. 

[0074] (2nd invention group) While collecting conventionally the illuminant child spread in the whole 
organic layer to a certain specific region, invention-in-this-application persons Based on the idea that 
increasing the surface area of an organic layer leads to efficient-ization of a macromolecule system 
organic light emitting device, by distributing an illuminant child near porosity-izing, the front face of the 
organic layer by which surface roughening was carried out, or the front face, high brightness 
luminescence can be realized and it came to solve the above-mentioned technical problem. 
[0075] That is, invention of claim 32 is a light emitting device which has a luminescence field between 
an anode plate and cathode, and the above-mentioned luminescence field is characterized by having a 
concentration-ized means for collecting the matter contributed to the above-mentioned luminescence to 
a specific field between the above-mentioned anode plate and the above-mentioned cathode including 
the matter contributed to luminescence. 

[0076] More specifically, invention of claim 33 is characterized by being the configuration of having the 
matter contributed to luminescence on the front face on which it is the light emitting device which has a 
luminescence field, at least one side is porosity-ized in by the side of the anode plate of the above- 
mentioned luminescence field, or cathode, and the above-mentioned luminescence field was porosity- 
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ized between an anode plate and cathode. 

[0077] Moreover, invention of claim 34 is characterized by being the configuration of having the matter 
contributed to luminescence near the front face where it is the light emitting device which has a 
luminescence field, at least one side is porosity-ized in by the side of the anode plate of the above- 
mentioned luminescence field, or cathode, and the above-mentioned luminescence field was porosity- 
ized between an anode plate and cathode. 

[0078] Since the surface area of the recombination field of the hole and electron with which the matter 
which can collect the matter contributed to luminescence by considering as the above-mentioned 
configuration near the front face of a certain specific region and the specifically porosity-ized 
luminescence field or the front face, and contributes it to luminescence exists is made to increase, it 
becomes possible to realize high brightness luminescence. 

[0079] Moreover, invention of claim 35 is a light emitting device according to claim 33 or 34, and is 
characterized by being the configuration of having the charge transportability matter on the front face on 
which the above-mentioned luminescence field was porosity-ized. 

[0080] Moreover, invention of claim 36 is a light emitting device according to claim 33 or 34, and is 
characterized by being the configuration of having the flattening layer which becomes the front face on 
which the above-mentioned luminescence field was porosity-ized from the charge transportability 
matter. 

[0081] By considering as the above-mentioned configuration, while preventing leakage current, 
impregnation and transportation of a hole or an electron can be performed efficiently. Furthermore, a 
plane of composition with the approaching anode plate or cathode can be held flat and smooth by the 
above-mentioned flattening layer. 

[0082] Moreover, invention of claim 37 is characterized by being the light emitting device which has a 
charge transportation zone between an anode plate and cathode, and being the configuration that at least 
one side was porosity-ized in by the side of the anode plate of the above-mentioned charge 
transportation zone, or cathode. 

[0083] By considering as such a configuration, the injection efficiency of the charge poured into the 
above-mentioned charge transportation zone from an electrode (an anode plate, cathode) can be 
improved. In addition, in the above-mentioned configuration, the above-mentioned charge transportation 
zone is a field which has a luminescence property, and has the property of a luminescence field. 
[0084] Moreover, invention of claim 38 is a light emitting device according to claim 37, and the above- 
mentioned charge transportation zone is characterized by being a hole transportation zone. 
[0085] Moreover, invention of claim 39 is a light emitting device according to claim 37, and the above- 
mentioned charge transportation zone is characterized by being an electronic transportation zone. 
[0086] Moreover, invention of claim 40 is a light emitting device according to claim 33 to 36, and is 
characterized by the above-mentioned luminescence field consisting of the organic substance. 
[0087] Moreover, invention of claim 41 is a light emitting device according to claim 33 to 36, and is 
characterized by the above-mentioned luminescence field consisting of a polymer. 

[0088] Moreover, invention of claim 42 is characterized by being the configuration of having the matter 
contributed to luminescence on the front face on which it is the light emitting device which has a 
luminescence field, surface roughening at least of one side is carried out in by the side of the anode plate 
of the above-mentioned luminescence field, or cathode, and surface roughening of the above-mentioned 
luminescence field was carried out between an anode plate and cathode. 

[0089] Moreover, invention of claim 43 is characterized by being the configuration of having the matter 
contributed to luminescence near the front face where it is the light emitting device which has a 
luminescence field, surface roughening at least of one side is carried out in by the side of the anode plate 
of the above-mentioned luminescence field, or cathode, and surface roughening of the above-mentioned 
luminescence field was carried out between an anode plate and cathode. 

[0090] Since the surface area of the recombination field of the hole and electron in which the matter 
contributed to luminescence exists also by such configuration is made to increase, it becomes possible to 
realize high brightness luminescence. 
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[0091] Moreover, invention of claim 44 is a light emitting device according to claim 42 or 43, and is 
characterized by having the flattening layer which becomes the front face on which surface roughening 
of the above-mentioned luminescence field was carried out from the charge transportability matter. 
[0092] Moreover, invention of claim 45 is characterized by being the light emitting device which has a 
charge transportation zone between an anode plate and cathode, and being the configuration that surface 
roughening at least of one side was carried out in by the side of the anode plate of the above-mentioned 
charge transportation zone, or cathode. 

[0093] By considering as such a configuration, the injection efficiency of the charge poured into the 
above-mentioned charge transportation zone from an electrode (an anode plate, cathode) can be 
improved. Moreover, since the touch area of the above-mentioned luminescence field and the above- 
mentioned charge transportation zone improves when the luminescence field is arranged on the charge 
transportation zone by which surface roughening was carried out, the injection efficiency of the hole 
poured into a luminescence field from an anode plate improves. 

[0094] Moreover, invention of claim 46 is a light emitting device according to claim 45, and the above- 
mentioned charge transportation zone is characterized by being a hole transportation zone. 
[0095] Moreover, invention of claim 47 is a light emitting device according to claim 45, and the above- 
mentioned charge transportation zone is characterized by being an electronic transportation zone. 
[0096] Moreover, invention of claim 48 is a light emitting device according to claim 42 to 44, and is 
characterized by the above-mentioned luminescence field consisting of the organic substance. 
[0097] Moreover, invention of claim 49 is a light emitting device according to claim 42 to 44, and is 
characterized by the above-mentioned luminescence field consisting of a polymer. 

[0098] Moreover, invention of claim 50 is a display and is characterized by using a light emitting device 
according to claim 32 to 49. 

[0099] Moreover, invention of claim 51 is a lighting system and is characterized by using a light 
emitting device according to claim 32 to 49. 

[0100] By considering as the above-mentioned configuration, the display and lighting system whose 
luminous efficiency improved can be offered. 

[0101] Moreover, invention of claim 52 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, is the manufacture approach of a light 
emitting device of having a luminescence field between an anode plate and cathode, and is characterized 
by to have the medium arrangement process which arranges the medium for constituting the above- 
mentioned luminescence field on the above-mentioned anode plate or the above-mentioned cathode, and 
a porosity chemically-modified [ which porosity-izes some above-mentioned media / at least ] degree. 
[0102] Moreover, the medium arrangement process which invention of claim 53 is the manufacture 
approach of a light emitting device of having a luminescence field between an anode plate and cathode, 
and arranges a medium on the above-mentioned anode plate or the above-mentioned cathode, It is 
characterized by having the arrangement process which arranges the matter contributed to luminescence 
on the front face on which the above-mentioned medium was porosity-ized the porosity chemically- 
modified [ which porosity-izes at least one side ] degree, and forms a luminescence field in it with the 
above-mentioned medium and the matter contributed to the above-mentioned luminescence in by the 
side of the anode plate of the above-mentioned medium, or cathode. 

[0103] Moreover, the medium arrangement process which invention of claim 54 is the manufacture 
approach of a light emitting device of having a luminescence field between an anode plate and cathode, 
and arranges a medium on the above-mentioned anode plate or the above-mentioned cathode, A porosity 
chemically-modified [ which porosity-izes at least one side in by the side of the anode plate of the 
above-mentioned medium, or cathode ] degree, The matter contributed to luminescence is contained 
near the front face where the above-mentioned medium was porosity-ized, and it is characterized by 
having the content process which forms a luminescence field with the above-mentioned medium and the 
matter contributed to the above-mentioned luminescence, and the arrangement process which arranges 
the charge transportability matter on the front face on which the above-mentioned luminescence field 
was porosity-ized. 
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[0104] By considering as the above-mentioned approach, the matter contributed to luminescence can be 
collected near [ which was porosity-ized ] the front face of a luminescence field, or the front face. 
Moreover, since the surface area of the recombination field of the hole and electron with which the 
matter contributed to luminescence exists can be increased, the light emitting device which realized high 
brightness luminescence can be obtained. 

[0105] Moreover, invention of claim 55 is the manufacture approach of a light emitting device according 
to claim 53 or 54, and is characterized by having the arrangement process which arranges the charge 
transportability matter on the front face on which the above-mentioned luminescence field was porosity- 
ized. 

[0106] Moreover, invention of claim 56 is the manufacture approach of a light emitting device according 
to claim 53 or 54, and is characterized by having the flattening layer formation process which forms the 
flattening layer which consists of charge transportability matter on the above-mentioned luminescence 
field. 

[0107] While preventing leakage current by forming a flattening layer above the luminescence field like 
the above-mentioned approach and being able to perform impregnation and transportation of a hole or 
an electron efficiently, the light emitting device which can hold a plane of composition with the 
approaching anode plate or cathode flat and smooth can be obtained. 

[0108] Moreover, invention of claim 57 is the manufacture approach of a light emitting device according 
to claim 53 or 54, the above-mentioned medium arrangement process is a process which arranges the 
medium which contains the meltable matter in a specific solvent, and the porosity chemically-modified 
[ above-mentioned ] degree is characterized by being the process which performs porosity-ization by 
eluting the above-mentioned matter with the above-mentioned solvent. 

[0109] Moreover, invention of claim 58 is the manufacture approach of a light emitting device of having 
a luminescence field between an anode plate and cathode, and is characterized by having the medium 
arrangement process which arranges a medium on the above-mentioned anode plate or the above- 
mentioned cathode, and the surface roughening process which carries out surface roughening of some 
above-mentioned media. 

[0110] Moreover, the medium arrangement process which invention of claim 59 is the manufacture 
approach of a light emitting device of having a luminescence field between an anode plate and cathode, 
and arranges a medium on the above-mentioned anode plate or the above-mentioned cathode, It is 
characterized by arranging the matter contributed to luminescence on the surface roughening process 
which carries out surface roughening at least of one side, and the rough front face of the above- 
mentioned medium, and having the arrangement process which forms a luminescence field with the 
above-mentioned medium and the matter contributed to the above-mentioned luminescence in by the 
side of the anode plate of the above-mentioned medium, or cathode. 

[0111] Moreover, the medium arrangement process which invention of claim 60 is the manufacture 
approach of a light emitting device of having a luminescence field between an anode plate and cathode, 
and arranges a medium on the above-mentioned anode plate or the above-mentioned cathode, It is 
characterized by having the content process which forms a luminescence field with the above-mentioned 
medium and the matter contributed to the above-mentioned luminescence by making the matter which 
contributes to luminescence the surface roughening process which carries out surface roughening at least 
of one side, and near the rough front face of the above-mentioned medium contain in by the side of the 
anode plate of the above-mentioned medium, or cathode. 

[01 12] Since the surface area of the recombination field of the hole and electron with which the matter 
which can collect the matter contributed to the above-mentioned luminescence by considering as the 
above-mentioned approach near [ by which surface roughening was carried out ] the front face of a 
luminescence field or the front face, and is contributed to luminescence exists is made to increase, the 
light emitting device which can realize high brightness luminescence can be obtained. 
[01 13] Moreover, invention of claim 61 is the manufacture approach of a light emitting device according 
to claim 59 or 60, and is characterized by having the flattening layer formation process which forms the 
flattening layer which consists of charge transportability matter on the above-mentioned luminescence 
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field. 

[0114] While preventing leakage current by considering as the above-mentioned approach and being 
able to perform impregnation and transportation of a hole or an electron efficiently, the light emitting 
device which held the plane of composition with the approaching anode plate or cathode flat and smooth 
can be obtained. 

[0115] Moreover, invention of claim 62 is the manufacture approach of a light emitting device according 
to claim 59 or 60, and the above-mentioned surface roughening process is characterized by being the 
process which carries out surface roughening of the above-mentioned luminescence field by dry etching. 
The above-mentioned dry etching can perform surface roughening of a luminescence field easily. 
[0116] 

[Embodiment of the Invention] (Gestalt of the operation in the 1st invention group) The 1st invention 
group of this invention is hereafter explained based on a drawing. 

[01 17] In addition, with the gestalt (even the 2nd invention group is the same) of operation shown 
below, although an organic light emitting device is explained, the concept of the above-mentioned 
invention is applicable like the inorganic light emitting device which for example, not only an organic 
light emitting device but an organic binder is made to distribute an inorganic emitter, and constitutes a 
luminescence field. 

[01 18] [Gestalt 1-1 of operation] drawing 1 is the outline sectional view of the organic light emitting 
device concerning the gestalt 1-1 of operation of this invention. As shown in drawing 1 , the organic 
light emitting device 10 is the configuration equipped with the luminescence field 3 arranged between 
the anode plate 2 formed on the substrate 1 , the cathode 4 by which opposite arrangement was carried 
out in the above-mentioned anode plate 2, and the above-mentioned anode plate 2 and the above- 
mentioned cathode 4. 

[0119] The above-mentioned luminescence field 3 is a configuration containing polymer 3 A, illuminant 
child 3G which are the matter contributed to luminescence, and charge transportability matter 3F. In 
addition, drawing 1 shows only one kind of illuminant child. 

[0120] Moreover, in the direction of thickness (it goes to cathode 4 from an anode plate 1) of the 
luminescence field 3, the above-mentioned illuminant child 3G and charge transportability matter 3F 
have distribution in concentration. That is, in the side (drawing Nakagami side) near cathode 4 in the 
luminescence field 3, the concentration of illuminant child 3G and charge transportation material 3F is 
deep, and concentration is thin in the side (drawing Nakashita side) near an anode plate 2. Moreover, it 
is better to have preferably the field where the above-mentioned illuminant child 3G and charge 
transportability matter 3F do not exist in the direction of thickness of the luminescence field 3. That is, it 
is more desirable for there to be a field where an illuminant child and charge transportation material do 
not exist, but only polymer 3 A exists in the side near an anode plate 2 in the luminescence field 3. 
[0121] In addition, although [ the above-mentioned illuminant child 3G and charge transportability 
matter 3F ] there is concentration distribution in the direction of thickness, only illuminant child 3G may 
show concentration distribution in the direction of thickness in the luminescence field 3, and charge 
transportability matter 3F may be distributed over homogeneity in the direction of thickness. 
[0122] Moreover, it is good also as an organic light emitting device to which the luminescence field 3 
consists of only polymer 3 A and illuminant child 3G (charge transportability matter 3F do not exist), 
and illuminant child 3G have distribution in the concentration in the direction of thickness. 
[0123] The luminescent mechanism of the organic light emitting device of this invention is as follows. 
That is, in the organic light emitting device 10 shown in drawing 1 , when a negative electrical potential 
difference is impressed to an anode plate 2 in the forward cathode 4, an electron is poured into the 
luminescence field 3 for a hole from cathode 4 from an anode plate 2. And the poured-in hole goes to 
cathode 4, an electron goes to an anode plate 2, and it flows out. A hole and an electron recombine all 
over the luminescence field 3, this is answered, and fluorescence or phosphorescence is emitted from 
illuminant child 3G in the luminescence field 3. 

[0124] Here, the following points are mentioned as main factors which determine the current efficiency 
(effectiveness of luminescence to the poured-in current) of luminescence. 
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(1) Luminescence quantum efficiency from illuminant child's exciton generation effectiveness (3) 
illuminant child's exciton accompanying the recombination effectiveness (2) recombination of a hole 
and an electron to an inrush current [0125] About (2) and (3), it is mostly determined in the illuminant 
child's itself property among the above. 

[0126] On the other hand, about the recombination effectiveness of the hole of (1), and an electron, 
effect is most received in the balance of a hole and an electron. That is, if the balance of a hole and an 
electron is bad, even the electrode of the opposite side will reach without recombining all over a 
luminescence field, even if poured in from an electrode, and a superfluous carrier will serve as a useless 
current which does not contribute to luminescence. 

[0127] Then, if the mobility of each carrier in the inside of a luminescence field is raised, it will flow 
with the sufficient balance of a hole and an electron, and luminous efficiency will also improve. 
Specifically, it is desirable that the mobility of a hole is [ electronic mobility ] more than 5xlO-8cm2/V-s 
more than lxl0-7cm2/V-s. 

[0128] Moreover, when it thinks from the above-mentioned luminescent mechanism and electronic 
transportation ability has [ in the direction of thickness in a luminescence field, when the large field of 
hole transportation ability and the large field of electronic transportation ability exist, hole transportation 
ability specifically has a large anode plate side in a luminescence field and ] a large cathode side, the 
hole and electron which were poured in from an anode plate and cathode, respectively are locally 
recombined near the interface of both the above-mentioned fields. 

[0129] As shown in drawing 1 , when illuminant child 3G and charge transportability matter 3F have 
concentration distribution in the direction of thickness, therefore, preferably In the direction of thickness 
of the luminescence field 3, since the field from which carrier transportation ability differs in the 
luminescence field 3 by having the field where the above-mentioned illuminant child 3G and charge 
transportability matter 3F do not exist is formed, the recombination effectiveness of the above (1) 
increases further and luminous efficiency's improves. 

[0130] [Gestalt 1-2 of operation] drawing 2 is the schematic diagram showing the configuration of the 
organic light emitting device concerning the gestalt 1-2 of operation of this invention, drawing 2 (a) is 
the outline conceptual diagram of an organic light emitting device, and drawing 2 (b) is the A-A arrowed 
cross-section of drawing 2 (a). 

[0131] As shown in drawing 2 , the organic light emitting device 20 is the configuration of the simple 
matrix type equipped with the anode plate 22 formed in the shape of a stripe on the substrate 21 , the 
luminescence field 23 formed on this anode plate 22, and the cathode 24 formed in the shape of a stripe 
so that it might intersect perpendicularly with the above-mentioned anode plate 22 on this luminescence 
field 23. 

[0132] Transparence substrates, such as resin films, such as glass or a polycarbonate, 
polymethylmethacrylate, and polyethylene terephthalate, or opaque substrates, such as silicon, can be 
used for the above-mentioned substrate 21 that what is necessary is just what can **** the organic light 
emitting device 20 of this invention. 

[0133] Among the above-mentioned anode plate 22 and the above-mentioned cathode 24, at least one 
side needs to be transparent or translucent, and takes out luminescence from the luminescence field 23 
outside through the electrode of the either or both. 

[0134] As the above-mentioned anode plate 22, although transparent electrodes, such as indium TIN 
oxide (ITO) and tin oxide, are used in many cases, metal electrodes, such as nickel, Au, Pt, and Pd, may 
usually be used. It is the purpose for which the ITO film raises the transparency or resistivity is reduced, 
and the membrane formation approaches, such as a spatter, EB vacuum evaporationo, and ion plating, 
are adopted. Moreover, by the organic light emitting device, although thickness is determined from the 
sheet resistance and light permeability which are needed, since drive current density is comparatively 
high, in order to make sheet resistance small, it is used by the thickness of 1000A or more in many 
cases. 

[0135] As the above-mentioned cathode 24, the laminating electrode of the low metal of work functions, 
such as metals, such as aluminum, Ag, and Au, a MgAg alloy, and an AlLi alloy, the low metal of work 
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functions, such as an alloy of a stable metal with a large work function, Li/aluminum, and 
LiF/aluminum, and the high metal of a work function etc. can be used comparatively. To formation of 
these cathode, vacuum deposition and a spatter are desirable. 

[0136] In addition, an anode plate 22 and cathode 24 are electrodes of the shape of a stripe which 
intersected perpendicularly mutually, and the luminescence field of the intersection of two electrodes 
emits light by the brightness according to applied voltage by impressing an electrical potential difference 
to the selected anode plate and cathode in the forward direction. 

[0137] Moreover, although the laminating is carried out to the order of the 23/cathode 24 of 
22/luminescence fields of 21 /anode plates of substrates from the bottom with the gestalt of this 
operation, it is not necessary to necessarily carry out a laminating to this order, and is good from the 
bottom also as order of the 23/anode plate 22 of 24/luminescence fields of 21 /cathode of substrates. 
[0138] Moreover, the electrode 22 by the side of a substrate 21, i.e., an anode plate, is transparent, and 
when cathode 24 is opaque, a substrate 21 also needs to be a transparence substrate in order to take out 
luminescence outside. 

[0139] Next, the above-mentioned luminescence field 23 is explained. The above-mentioned 
luminescence field 23 consists of polymer 23A, illuminant child (red) 23R, illuminant child (green) 
23 G, and illuminant child (blue) 23B. Polymer 23 A is continuously arranged in the field inboard of the 
luminescence field 23, and two or more arrangement of photogene 23 R.23G and the 23B is adjacently 
carried out in the direction parallel to the above-mentioned cathode 24 and the above-mentioned anode 
plate 22. Moreover, the concentration of the above-mentioned photogene 23 R.23G and 23B has 
distribution which decreases on an abbreviation continuation target towards the circumference from the 
center of abbreviation of the above-mentioned luminescence field in the direction parallel to the above- 
mentioned cathode 24 and the above-mentioned anode plate 22, respectively. 

[0140] Next, the manufacture approach of the organic light emitting device concerning the gestalt 1-2 of 
operation of this invention is explained. Drawing 3 is the outline sectional view showing the 
manufacture approach of the organic light emitting device concerning the gestalt 1-2 of operation of this 
invention. 

[0141] (1) First, as shown in drawing 3 (a), form the anode plate 22 which consists of ITO etc. by the 
forming-membranes methods, such as a spatter, EB vacuum evaporationo, and ion plating, on a 
substrate 21. 

[0142] (2) Next, as shown in drawing 3 (b), carry out patterning of the above-mentioned anode plate 22 
to a desired pattern (the shape of a stripe [ Here ]). For example, after carrying out patterning by the 
usual photolithography using a photoresist in the case of an ITO electrode, it etches with a hydroiodic 
acid etc. 

[0143] (3) Next, as shown in drawing 3 (c), form polymer 23 A which consists of poly-N-vinylcarbazole 
etc. on the above-mentioned anode plate 22. Although membrane formation may use which approaches, 
such as vacuum deposition, a spatter, and the applying method, it is mainly performed by the applying 
method. That is, poly-N-vinylcarbazole is applied on a substrate 1 with a spin coat method etc. using the 
solution melted into solvents, such as toluene or chloroform. Although especially the thickness of the 
above-mentioned polymer 3 A does not restrict, about about 500-3000A is preferably good. 
[0144] (4) Next, make the illuminant child who has the desired luminescent color in a desired location 
permeate after forming the above-mentioned polymer 23A, as shown in drawing 3 (d). When producing 
a RGB full color panel, the solution which melted red illuminant child 23R to the solvent first is made to 
specifically trickle and permeate on the electrode for inside and red of stripe-like anode plate 22 — 
which consists of discharge and ITO by the ink jet method using ink head 27 — (every 2). 
[0145] (5) Next, as shown in drawing 3 (e), carry out the regurgitation of the green solution of 
illuminant child 23G on the green stripe-like anode plate 22 of ** using the ink head 27 similarly. 
[0146] (6) Next, as shown in drawing 3 (f), carry out the regurgitation of the solution of blue illuminant 
child 23B on the blue anode plate 22 of ** similarly. In addition, there is especially no constraint in 
dropping's order of red, green, and a blue illuminant child, and it may be dropped at any sequence. 
Moreover, after an illuminant child is dropped, it is desirable to perform heat treatment. That is, osmosis 
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in polymer 23A of illuminant child 23 R.23G and 23B can be promoted by heat-treating. Furthermore, 
in order to promote osmosis in polymer 23 A, it is desirable that polymer 23A uses a meltable liquid as a 
solvent which melts an illuminant child. 

[0147] (7) Next, as shown in drawing 3 (g), form the stripe-like cathode 24 so that it may intersect 
perpendicularly with the stripe-like anode plate 22. Vacuum deposition or a spatter performs membrane 
formation using the vacuum evaporationo mask in which the desired pattern was formed. 
[0148] In addition, although carried out to making an illuminant child permeate a polymer with the 
gestalt 1-2 of this operation, an illuminant child and the charge transportability matter may be made to 
permeate a polymer. Moreover, an illuminant child may be made to permeate the polymer which 
distributed the charge transportability matter. 

[0149] Since illuminant child 23 R.23G and 23B are made to permeate into a polymer by the ink jet 
method the above-mentioned approach, it becomes unnecessary to apply a polymer solution with large 
viscosity by the ink jet method. Therefore, the nozzle of an ink jet is not got blocked, an illuminant child 
can be applied, and it becomes possible to form a detailed pattern. 

[0150] Next, the configuration of the luminescence field of the organic light emitting device produced 
by the above-mentioned manufacture approach is explained using drawing 5 . Drawing 5 is a schematic 
diagram for explaining concentration distribution of the luminescence field of the organic light emitting 
device concerning the gestalt 1-2 of operation of this invention. 

[0151] That is, as shown in drawing 5 , it sets to the field inboard (direction parallel to an electrode) of 
the luminescence field 23, and it is the stripe-like anode plate 22. - Although illuminant child (red) 23R, 
illuminant child (green) 23 G, and illuminant child (blue) 23B are distributed upwards, respectively 
Concentration distribution of each illuminant child 23 R.23G and 23B is each anode plate 22. — In an 
abbreviation central upper part location, it becomes max, it takes toward the both sides of each anode 
plate 22, and the concentration of each illuminant child 23 R.23G and 23B decreases. 
[0152] Since it is such a configuration and the concentration near [ each ] the boundary of each 
illuminant child 23 R.23G and 23B is small, color mixture is small and it excels in the full color display 
engine performance so that each illuminant child 23 R.23G and 23B may not be mixed. 
[0153] Furthermore, since ink jet 27 — is used and illuminant child 23 R.23G and 23B are made to 
permeate by the ink jet method into the above-mentioned polymer 23 A, as for the above-mentioned 
illuminant child 23 R.23G and 23B, in the cathode 24 side of the luminescence field 23, concentration 
becomes high rather than an anode plate 22 side. 

[0154] Therefore, like the gestalt 1-1 of the above-mentioned implementation, the recombination 
effectiveness of an electron and a hole increases and luminous efficiency of the organic light emitting 
device of the gestalt 1-2 of this operation improves. 

[0155] Drawing 4 is the outline sectional view showing other examples of the manufacture approach of 
the organic light emitting device concerning the gestalt 1-2 of operation of this invention. 
[01 56] Drawing 4 (c) is the same process as the case of drawing 3 , and forms polymer 3 A on the 
substrate 1 with which the anode plate 2 was formed. 

[0157] Next, illuminant child 3R.3G and 3B are made to permeate polymer 3A by the following 
approaches. 

[0158] First, among the stripe-like anode plates 2 which consist of ITO, after installing the mask 8 with 
which only the electrode top for red prepared opening on a substrate 1 , as a red illuminant child is 
shown in drawing 4 (d) using the solution melted into a solvent, steam treatment is performed. In this 
way, red illuminant child 3R is made to permeate a desired location. 

[01 59] Then, green illuminant child 3G and blue illuminant child 3B are made to permeate by the same 
approach, as shown in drawing 4 (e) and (f). In addition, there is especially no constraint in the order of 
the steam treatment of red, green, and a blue illuminant child, and you may carry out to any sequence. 
Moreover, it is desirable after an illuminant child's steam treatment to perform heat treatment. That is, 
osmosis in polymer 3A of illuminant child 3B - 3D can be promoted by heat treatment. Furthermore, in 
order to promote osmosis in polymer 3A, it is desirable that polymer 3 A uses a meltable liquid as a 
solvent which melts an illuminant child. 
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[0160] Finally, like the case of drawing 3 , the stripe-like cathode 4 is formed so that it may intersect 
perpendicularly with the stripe-like anode plate 2. 

[0161] In addition, although carried out to making an illuminant child permeate a polymer above, an 
illuminant child and charge transportation material may be made to permeate a polymer. Moreover, an 
illuminant child may be made to permeate the polymer which distributed charge transportation material. 
[0162] Moreover, another example of the manufacture approach of the organic light emitting device 
concerning this invention is the approach of making an illuminant child permeating into a polymer by 
print processes. 

[0163] That is, it replaces with making illuminant child 3R.3G and 3B permeate polymer 3 A by steam 
treatment, and an illuminant child's solution is made to apply and permeate on polymer 3 A in drawing 4 
(d) - (f) using offset printing or screen printing. 

[0164] It is desirable to heat-treat after an illuminant child's printing like the above also in this case. 
Furthermore, it is desirable that polymer 3A uses a meltable liquid as a solvent which melts an 
illuminant child. Moreover, instead of making an illuminant child permeate a polymer, an illuminant 
child and charge transportation material may be made to permeate a polymer, and an illuminant child 
may be made to permeate the polymer which distributed charge transportation material. 
[0165] [Gestalt 1-3 of operation] drawing 6 is the outline sectional view of the organic light emitting 
device concerning the gestalt 1-3 of operation of this invention. The point that the gestalt 1-3 of this 
operation differs from the gestalt 1 -2 of the above-mentioned implementation is that charge 
transportability matter 23E-- exists all over the luminescence field 23 in addition to illuminant child 23 
R.23G and 23B. Here, polymer 23A and charge transportability matter 23E are continuously arranged in 
the field inboard of the luminescence field 23. In other words, charge transportability matter 23E is 
distributed by homogeneity in polymer 23 A. It is the anode plate 22 of the shape of each stripe like [ B / 
illuminant child 23R.23Gand/ 23] the gestalt 1-2 of the above-mentioned implementation. - It 
distributes upwards, respectively. 

[0166] [Gestalt 1-4 of operation] drawing 7 is the outline sectional view of the organic light emitting 
device concerning the gestalt 1 -4 of operation of this invention. In drawing 7 , charge transportation 
material 23E is not continuously arranged in the field inboard of the luminescence field 23, and a 
different point from drawing 6 is having distribution in concentration in field inboard like illuminant 
child 23 R.23G and 23B. That is, charge transportability matter 23E also exists in a part with the large 
concentration of illuminant child 23 R.23G and 23B by high concentration. 

[0167] As a [common matter about gestalt 1-2 to 1-4 of operation] polymer ingredient, the polymer of 
charge transportability is desirable and the polymer of hole transportability is desirable especially. The 
carrier mobility of the thing more than lxlO-7cm2/V-s is desirable, and the polymer of hole 
transportability has especially desirable poly-N-vinylcarbazole. 

[0168] When a hole transportability polymer is used, as charge transportation material, it is desirable to 
use electronic transportation material. Furthermore, the carrier mobility of electronic transportation 
material has a desirable thing 5xl0-8cm2 / more than V-s. Especially, an oxazole derivative, an 
oxadiazole derivative, a triazole derivative, a pyrazine derivative, an aldazine derivative, a quinolinol 
complex, and its derivative are desirable. Moreover, as for the content of electronic transportation 
material, it is desirable that it is 30- 120 % of the weight to the above-mentioned polymer. That is, if 
[ than 120 % of the weight ] more [ electronic transportation ability of content is not enough at less than 
30 % of the weight and ], the dispersibility to a polymer will worsen. 

[0169] As matter in which strong fluorescence or phosphorescence is shown especially, coloring matter 
and laser coloring matter, such as cyanine dye, merocyanine coloring matter, styryl system coloring 
matter, an anthracene derivative, a porphyrin derivative, a phthalocyanine derivative, a coumarin, DCM, 
and the Nile red, can be used that what is necessary is just to use the fluorescent material or phosphor in 
which a hole and electronic recombination are answered and luminescence is shown as an illuminant 
child. Moreover, as an illuminant child, the matter with this illuminant child's larger electron affinity 
with this illuminant child's ionization potential smaller than the ionization potential of the above- 
mentioned hole transportability polymer and than the electron affinity of the above-mentioned electronic 
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transportation material is desirable. 

[0170] [Gestalt 1-5 of operation] drawing 8 - drawing 10 are the outline sectional views of the organic 
light emitting device concerning the gestalt 1 -5 of operation of this invention. For a hole impregnation 
layer and 26, in drawing 8 - drawing 10 , an electronic injection layer and 23G are [ 25 / a hole 
transportability ingredient and 231 of an illuminant child and 23H ] electronic transportability 
ingredients. 

[0171] The above-mentioned hole impregnation layer 25 is inserted in order to assist the hole 
impregnation to the luminescence field 23 from an anode plate 22. as the hole impregnation layer 25 — 
the ionization potential (Ip (h)), the ionization potential (Ip (p)) of the above-mentioned polymer and the 
ionization potential of the above-mentioned anode plate, or relation with a work function (Ip (a)) — Ip 
(a) — < — Ip (h) ~ < — it is desirable to use the ingredient used as Ip (p). It is desirable to consist of at 
least one sort in the poly aniline derivative, the poly thiophene derivative, and amorphous carbon 
especially. 

[0172] Moreover, the above-mentioned electronic injection layer 26 is inserted in order to assist the 
electron injection from the cathode 24 to the luminescence field 23. It is desirable for the electron 
affinity or work function to use an ingredient smaller than the work function of the above-mentioned 
cathode as an electronic injection layer 26. It is desirable to consist of at least one sort in a dilithium 
phthalocyanine, JISODIUMUFU taro cyanine, and an organic boron complex compound especially. 
[0173] Hole transportation material 23H is introduced in order to assist the hole impregnation to the 
luminescence field 23 from an anode plate 22 like a hole impregnation layer. However, it differs in the 
hole impregnation layer 25, and is not inserted as a layer between an anode plate 22 and the 
luminescence field 23, but distributes directly all over a luminescence field. 

[0174] It is desirable that the ionization potential uses an ingredient smaller than the ionization potential 
of the above-mentioned polymer as hole transportation material 23H. Moreover, as for the content of 
hole transportation material, it is desirable that it is 10 - 120 % of the weight to the above-mentioned 
polymer. That is, hole impregnation sufficient at less than 10 % of the weight cannot be performed, but 
if [ than 120 % of the weight ] more, the dispersibility to a polymer will worsen. 
[0175] The above-mentioned hole impregnation layer 25, an electronic injection layer 26, and the 
effectiveness by installation of hole transportation material 23H are explained using drawing. Drawing 
11 - drawing 14 are the energy diagrams of the organic light emitting device concerning this invention. 
[0176] Drawing 1 1 expresses the organic light emitting device of the configuration of an anode plate / 
luminescence field (hole transportability polymer + electronic transportation material + illuminant child 
(luminescence material)) / cathode, and drawing 12 expresses the energy diagram and its device of 
operation of an organic light emitting device of the configuration of an anode plate / hole impregnation 
layer / luminescence field (hole transportability polymer + electronic transportation material + 
illuminant child) / cathode. When an electrical potential difference is impressed to an organic light 
emitting device as mentioned above, an electron is poured into a luminescence field for a hole from 
cathode from an anode plate. In more detail, as shown in drawing 1 1 , the smaller matter of an 
impregnation obstruction, i.e., a hole, is poured into the hole transportability polymer in a luminescence 
field, and an electron is poured into the electronic transportation material in a luminescence field for 
both carriers. Here, impregnation takes place easily, so that the impregnation obstruction of both carriers 
(a hole and electron) is small, and driver voltage falls, therefore, even if current efficiency is the same, 
the power efficiency (effectiveness of luminescence to injection power) of luminescence can be raised 
by reduction of driver voltage. When a hole impregnation layer which has ionization potential between 
an anode plate and a hole transportability polymer is inserted there, as shown in drawing 12 , it is eased 
and a hole impregnation obstruction can also reduce driver voltage. Furthermore, since the balance of a 
hole injection rate and the amount of electron injections becomes good when large [ compared with an 
electron injection obstruction ] and a hole impregnation obstruction makes a hole impregnation 
obstruction small as shown in drawing 1 1 , improvement in current efficiency is also expectable by 
effectiveness which was mentioned above. Moreover, drawing 13 is the energy diagram of the organic 
light emitting device of the configuration of an anode plate / luminescence field (hole transportability 
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polymer + electronic transportation material + illuminant child) / electronic injection layer / cathode. By 
inserting the electronic injection layer which has a small electron affinity also about an electron injection 
obstruction compared with cathode like a hole impregnation obstruction, as shown in drawing 13 , an 
obstruction can be made small, and reduction and luminous efficiency of driver voltage can be 
improved. On the other hand, drawing 14 is the energy diagram of the organic light emitting device of 
the configuration of an anode plate / luminescence field (hole transportability polymer + hole 
transportation material + electronic transportation material + illuminant child) / cathode. In this case, 
since the ionization potential of hole transportation material is smaller than a hole transportability 
polymer, compared with the case where the hole was poured into the hole transportation material in a 
direct luminescence field from the anode plate as shown in drawing, and it is poured into a hole 
transportability polymer, an impregnation obstruction becomes small. Therefore, like the case where a 
hole impregnation layer is inserted, while driver voltage can be reduced, improvement in current 
efficiency is also expectable. 

[0177] of course, both the combination of the above-mentioned configuration, i.e., a hole impregnation 
layer, and an electronic injection layer — insertion or a luminescence field — hole transportability — or it 
considers as a polymer + hole transportation material + electronic transportation material + illuminant 
child and inserts an electronic injection layer further, it is good also as a configuration of the 
concentration of an illuminant child and each charge transportation material having distribution in the 
direction of thickness of a luminescence field. 

[0178] In addition, although the gestalt 1-1 to 1-5 of the above-mentioned implementation showed the 
example of the organic light emitting device of a passive matrix, for example, the light emitting device 
of the above-mentioned configuration is formed on a thin film transistor, and it is good also as a display 
panel of an active matrix. 

[0179] Next, the example of an experiment based on the gestalt of the above-mentioned implementation 
is further explained to a detail. 

(Example 1 of an experiment) According to the process of drawing 3 shown with the gestalt 1 -1 .of the 
above-mentioned implementation, the organic light emitting device was produced as follows. That is, 
ITO was formed by the spatter as an anode plate 2 on this, using a glass substrate with a thickness of 
0.7mm as a substrate 1. In addition, the thickness of ITO considered as about 1000A, sheet resistance 
considered as about 15ohm/**, and patterning was carried out to the shape of a stripe with a width of 
face of 300 micrometers with photolithography. 

[01 80] Next, washing and after carrying out oxygen plasma treatment, poly-N- vinyl carbazole (PVK) 
(molecular weight 28000 [ about ]) was formed for the above-mentioned substrate as polymer 3 A. PVK 
is a hole transportability polymer and the carrier mobility is abbreviation 2xlO-6cm2/V-s. Membrane 
formation performed PVK300mg with the spin coat method using the solution melted to toluene 30ml. 
The conditions for lOOOrpm and 30 seconds performed the spin coat for 500rpm and 10 seconds in the 
condition of having SUPI, in addition used and sealed. 

[0181] Next, heat treatment was performed for 1 minute at 1 10 degrees C using the hot plate. The 
thickness of PVK was about 1 000A. 

[0182] Next, using the commercial ink jet printer, it was dropped at the location on the ITO electrode of 
a request of an illuminant child, and the luminescence field was formed, an illuminant child - as an 
object for red (3R), the coumarin 6 was used as an object (3G) for green, and the coumarin 47 was used 
for the Nile red as an object (3B) for blue. Each illuminant child breathed out lmg from the ink head 7 
using the solution melted to chloroform 10ml, respectively. When each illuminant child was dropped, 
heat treatment was performed for 1 minute at 1 1 0 degrees C each time using the hot plate. 
[0183] Finally, the Li/aluminum laminating electrode was formed with the vacuum deposition method 
as cathode 4. Membrane formation was performed under degree of vacuum abbreviation 5xlO-6Torr, 
and after vapor-depositing 10A of Li(s) at the rate of about 0.5 A/sec first, 1500A of aluminum was 
vapor-deposited by about 3 OA/sec. The configuration of cathode was made into the shape of a stripe 
which intersects perpendicularly with an anode plate 2 with the vacuum evaporationo mask, and width 
of face was set to 300 micrometers. 
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[0184] the energy level of each ingredient — the ionization potential of ITO — the ionization potential of 
4.9eV and PVK — 5.6eV and an electron affinity — for 5.4eV and an electron affinity, the ionization 
potential of 2.9eV and a coumarin 47 is [ the ionization potential of 2.0eV and the Nile red / 5.3eV and 
an electron affinity / the ionization potential of 3.5eV and a coumarin 6 / 5.4eV and an electron affinity ] 
2.5eV. The work function of Li is [ the work function of 2.9eV and aluminum ] 4.3eV. 
[0185] Moreover, in order to investigate concentration distribution of the illuminant child in the 
luminescence field 3, when elemental analysis of the direction of thickness of the part which trickled the 
coumarin 6 was performed, there was the amount of the sulfur contained only in a coumarin 6 as they 
went to the anode plate side from the cathode side, and it turned out further near the anode plate that a 
coumarin 6 does not exist. [ few ] 

[0186] In this way, in the produced organic light emitting device, when the about [ 10V ] electrical 
potential difference was impressed between the anode plate of the shape of a selected stripe, and cathode 
in the forward direction, the part (pixel) pinched by two electrodes emitted light brightly by the color 
(Nile red: red, coumarin 6: green, coumarin 47:blue) corresponding to an illuminant child, respectively. 
That is, the simple matrix display with possible making a desired location (pixel) emit light by the 
desired color was producible. 

[0187] Moreover, the current efficiency (cd/A) of each luminescent color, the driver voltage at 
brightness 100 cd/m 2:00, and the power efficiency (lm/W) at brightness 100 cd/m 2:00 are shown in 
Table 1. 
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[01 88] (Example 2 of an experiment) instead of forming PVK as polymer 3 A in the example 1 of an 
experiment — 2-(4-biphenyl)-5-(4-tert buthylphenyl)- PVK which distributed 1,3, and 4-oxadiazole 
(PBD) was formed. PBD is electronic transportation material and the carrier mobility is abbreviation 
2xlO-6cm2/V-s. Moreover, ionization potential is 6.1eV and an electron affinity is 2.4eV. Membrane 
formation performed PVK300mg and PBD180mg with the spin coat method on the same conditions as 
the example 1 of an experiment using the solution melted into 30ml of mixed solvents of toluene and 
chloroform 1:1. The property of this component is shown in (Table 1). 

[0189] (Example 3 of an experiment) In the example 1 of an experiment, the mixed solution of PBD 
(electronic transportation material) was dropped with each illuminant child instead of an illuminant child 
being dropped. That is, the solution which melted lmg Nile red H-PBDlOOmg, Img coumarin 
6+PBD100mg, and lmg coumarin 47+PBD100mg to 30ml of mixed solvents of toluene and chloroform 
1:1, respectively was dropped on PVK by the ink jet method. The property of this component is shown 
in (Table 1). 

[0190] (Example 4 of an experiment) In the example 1 of an experiment, the hole impregnation layer 
was inserted between the anode plate and the luminescence field. That is, it considered as the component 
configuration shown in drawing 8 . Using the commercial poly thiophene derivative as a hole 
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impregnation layer, before forming PVK, it formed with the spin coat method, and thickness could be 
1 50A. The ionization potential of the poly thiophene derivative used here is 5.3eV. The property of this 
component is shown in (Table 1). 

[0191] (Example 5 of an experiment) The commercial poly aniline derivative in which ionization 
potential equivalent to the above-mentioned poly thiophene derivative is shown instead of the poly 
thiophene derivative as a hole impregnation layer of the example 4 of an experiment was used. 
Membrane formation of the poly aniline derivative was performed like the example 2 of an experiment, 
and thickness could be 150A. The property of this component is shown in (Table 1). 
[0192] (Example 6 of an experiment) As a hole impregnation layer of the example 4 of an experiment, 
amorphous carbon was used instead of the poly thiophene derivative. Amorphous carbon was formed by 
the spatter and thickness could be 100 A. The ionization potential of amorphous carbon is 5.2eV. The 
property of this component is shown in (Table 1). 

[0193] (Example 7 of an experiment) In the example 1 of an experiment, the electronic injection layer 
was inserted between a luminescence field and cathode. That is, it considered as the component 
configuration shown in drawing 9 . After each illuminant child was dropped on PVK, using a dilithium 
phthalocyanine as an electronic injection layer, membranes were formed with the vacuum deposition 
method. Furthermore, aluminum was continuously formed as cathode. Formation of an electronic 
injection layer and cathode formed 1500A of aluminum by about 30A/sec, after forming 10A of 
dilithium phthalocyanines at the rate of about 0.3 A/sec. The electron affinity of a dilithium 
phthalocyanine is 3.0eV. The property of this component is shown in (Table 1). 
[0194] (Example 8 of an experiment) The JISODIUMUFU taro cyanine which shows an electron 
affinity equivalent to this instead of a dilithium phthalocyanine as an electronic injection layer of the 
example 7 of an experiment was used. Membrane formation of JISODIUMUFU taro cyanine was 
performed like the example 7 of an experiment, and thickness could be 10A. The property of this 
component is shown in (Table 1). 

[0195] (Example 9 of an experiment) As an electronic injection layer of the example 7 of an experiment, 
4, 4, 8, and 8-tetrakis (IH-pyrazole-l-IRU) PIRAZA ball was used instead of the dilithium 
phthalocyanine. Membrane formation of 4, 4, 8, and 8-tetrakis (IH-pyrazole-l-IRU) PIRAZA ball was 
performed like the example 7 of an experiment, and thickness could be 1 OA. The electron affinity of 4, 
4, 8, and 8-tetrakis (IH-pyrazole-l-IRU) PIRAZA ball is 2.3eV. The property of this component is 
shown in (Table 1). 

[0196] (Example 10 of an experiment) In the example 3 of an experiment, PVK which distributed N, N'- 
diphenyl-N, the N'-screw (3-methylphenyl) -1, and 1 - biphenyls 4 and 4-diamine (TPD) as hole 
transportation material was formed instead of forming PVK as polymer 3A. That is, the component 
shown in drawing 10 was produced. The ionization potential of TPD is 5.4eV. Membrane formation 
performed PVK300mg and PBD1 80mg with the spin coat method on the same conditions as the 
example 1 of an experiment using the solution melted into 30ml of mixed solvents of toluene and 
chloroform 1:1. After membrane formation trickled the mixed solution of PBD with each illuminant 
child like the example 3 of an experiment. The property of this component is shown in (Table 1). 
[0197] (Example 11 of an experiment) The organic light emitting device was produced according to the 
process of drawing 4 . After performing the process to drawing 4 (c) like the example 1 of an 
experiment, each illuminant child was made to permeate polymer 3 A by steam treatment, and the 
luminescence field was formed. The illuminant child used the Nile red, the coumarin 6, and the 
coumarin 47 like the example 1 of an experiment. Steam treatment was performed as follows. That is, 
after installing first the mask with which only the electrode top for red prepared opening on a substrate 
among the stripe-like anode plates 2 which consist of ITO, it exposed to the steam which heats the 
solution which melted the lOmg Nile red to toluene 10ml, and is generated. Furthermore, the hot plate 
performed heat treatment for 1 minute at 1 10 degrees C. In this way, the Nile red was made to permeate 
a desired location. Then, the mask was moved so that opening might come on the electrode for green, 
and it exposed to the steam which heats the solution which melted the lOmg coumarin 6 to toluene 
10ml, and is generated, and heat-treated for 1 10 degree C and 1 minute. Then, after moving a mask 
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similarly, steam treatment of the 1 Omg coumarin 47 was carried out using the solution melted to toluene 
10ml, and it heat-treated for 1 10 degree C and 1 minute. Finally, the Li/aluminum laminating electrode 
was formed with the vacuum deposition method like the example 1 of an experiment as cathode 24. The 
property of this component is shown in (Table 1). 

[0198] (Example 12 of an experiment) instead of forming PVK as polymer 3 A in the example 1 1 of an 
experiment — 2-(4-biphenyl)-5-(4-tert buthylphenyl)- PVK which distributed 1, 3, and 4-oxadiazole 
(PBD) was formed. Membrane formation performed PVK300mg and PBD180mg with the spin coat 
method on the same conditions as the example 1 of an experiment using the solution melted into 30ml of 
mixed solvents of toluene and chloroform 1:1. The property of this component is shown in (Table 1). 
[0199] (Example 1 3 of an experiment) In the example 1 1 of an experiment, instead of performing an 
illuminant child's steam treatment, the mixed solution of PBD was used with each illuminant child, and 
steam treatment was performed. That is, steam treatment was performed on PVK using the solution 
which melted lmg Nile red +PBD100mg, lmg coumarin 6+PBD100mg, and lmg coumarin 
47+PBD100mg to 30ml of mixed solvents of toluene and chloroform 1:1, respectively. The property of 
this component is shown in (Table 1). 

[0200] (Example 14 of an experiment) The illuminant child was made to permeate by print processes in 
the example 1 of an experiment instead of an illuminant child being dropped. After forming PVK on a 
substrate at the same process as the example 1 of an experiment, using the solution which melted Nile 
red lmg to toluene 10ml, it applied with screen printing on the desired ITO electrode, and heat-treated 
for 1 minute at 1 0 degrees C with the hot plate, the same — a coumarin 6 and a coumarin 47 — using the 
solution which melted lmg to toluene 10ml, respectively, it applied with screen printing on the desired 
ITO electrode, and heat-treated for 1 minute at 1 10 degrees C with the hot plate. Finally, the 
Li/aluminum laminating electrode was formed with the vacuum deposition method like the example 1 of 
an experiment as cathode 24. The property of this component is shown in (Table 1). 
[0201] (Example 15 of an experiment) instead of forming PVK as polymer 3 A in the example 14 of an 
experiment — 2-(4-biphenyl)-5-(4-tert buthylphenyl)- PVK which distributed 1, 3, and 4-oxadiazole 
(PBD) was formed. Membrane formation performed PVK300mg and PBD180mg with the spin coat 
method on the same conditions as the example 1 of an experiment using the solution melted into 30ml of 
mixed solvents of toluene and chloroform 1:1. The property of this component is shown in (Table 1). 
[0202] (Example 16 of an experiment) In the example 14 of an experiment, it screen-stenciled by using 
the mixed solution of PBD with each illuminant child instead of screen-stenciling an illuminant child. 
That is, the solution which melted lmg Nile red +PBD100mg, lmg coumarin 6+PBD100mg, and lmg 
coumarin 47+PBD100mg to 30ml of mixed solvents of toluene and chloroform 1:1, respectively was 
applied with screen printing on PVK. The property of this component is shown in (Table 1). 
[0203] (Gestalt of the operation in the 2nd invention group) It is characterized by for the light emitting 
device of the 2nd invention group having a luminescence field between an anode plate and cathode, and 
the above-mentioned luminescence field having a concentration-ized means for collecting the matter 
contributed to the above-mentioned luminescence to a specific field between the above-mentioned anode 
plate and the above-mentioned cathode including the matter contributed to luminescence. It had the 
luminescence field between an anode plate and cathode, and including the matter contributed to 
luminescence, the above-mentioned luminescence field had porosity-izing or the field by which surface 
roughening was carried out between the above-mentioned anode plate and the above-mentioned cathode, 
and, more specifically, arranges the matter contributed to the above-mentioned luminescence near the 
front face of this porosity-ized field, or the front face. 

[0204] As mentioned above, since the surface area of the recombination field of the hole and electron 
with which the matter contributed to luminescence by having porosity-izing or the field by which 
surface roughening was carried out is collected to a certain specific region (a front face porosity-izing, 
the front face of the field by which surface roughening was carried out, or near), and the matter 
contributed to luminescence exists is made to increase, it becomes possible to realize high brightness 
luminescence. 

[0205] Moreover, the display and lighting system which have the high brightness engine performance 
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are realizable by applying the light emitting device of the above-mentioned configuration to a display or 
a lighting system. 

[0206] The gestalt 2-3 of operation explains a charge transportation zone to the configuration and pan 
which carried out surface roughening of the luminescence field with the configuration of the light 
emitting device which porosity-ized the luminescence field with the gestalt 2-1 of operation shown 
below, and the gestalt 2-2 of operation concretely about porosity-izing or the configuration which 
carried out surface roughening. 

[0207] [Gestalt 2-1 of operation] drawing 15 is the outline sectional view of the organic light emitting 
device concerning the gestalt 2-1 of operation of this invention. As shown in drawing 15 , the organic 
light emitting device 100 is the configuration equipped with the flattening layer 102 arranged between 
the luminescence field 109 arranged between the anode plate 105 formed on the substrate (not shown), 
the cathode 101 by which opposite arrangement was carried out in the above-mentioned anode plate 
105, and the above-mentioned anode plate 105 and the above-mentioned cathode 101, and the above- 
mentioned cathode 101 and the above-mentioned luminescence field 109. 

[0208] The above-mentioned luminescence field 109 is equipped with illuminant child 103 — by which 
the above-mentioned cathode 101 side has been arranged on the porosity-ized organic layer 104 and the 
front face on which this organic layer 104 was porosity-ized. 

[0209] Furthermore, on the above-mentioned organic layer 104, the flattening layer 102 which consists 
of charge transportability matter is formed, and the laminating of the cathode 101 is carried out on this 
flattening layer 102. 

[0210] While collecting illuminant child 103 — like the above-mentioned configuration on the front face 
of the organic layer 104 which increased surface area by porosity-ization, high brightness luminescence 
is realizable by porosity-izing the hole and the electronic recombination field where illuminant child 103 
— exists, and increasing surface area. Moreover, by forming the flattening layer 102 which consists of 
charge transportability matter in the front face of die organic layer 104 porosity-ized [ above ], a plane 
of composition with the approaching electrode (cathode 101) is held flat and smooth, and while 
preventing leakage current, impregnation and transportation of a hole or an electron can be performed 
efficiently. 

[021 1] in addition, the thing for which the interior of the porosity of the above-mentioned organic layer 
1 04 is filled up with the charge transportability matter — impregnation and transportation of a hole or an 
electron — efficient — **** — things are made. 

[0212] Coloring matter with quantum efficiency near 1 like laser coloring matter, such as a coumarin 6, 
DCM, and phenoxazone 9, as the above-mentioned illuminant child 1 03 is desirable. In addition, it is 
luminescent material with it also with desirable for example, the condensed rings, such as naphthalene, 
an anthracene, a pyrene, and a naphthacene, and the derivative of those. [ rubrene close / quantum 
efficiency / to 1 , or ] [ able ] Moreover, metal complexes, such as Above Alq, and the derivative, 
beryllium benzoquinoline, are also desirable. 

[0213] The interior the above-mentioned organic layer 104 was porosity-ized is filled up, or the charge 
transportability matter which constitutes the above-mentioned flattening layer 1 02 needs to convey the 
charge of reversed polarity with the charge which the organic layer 104 porosity-ized conveys. 
[0214] Moreover, when the organic layer 104 porosity-ized is formed as a hole transportability organic 
layer, an electronic transportation ingredient is chosen as the above-mentioned charge transportability 
matter, and conversely, when formed as an electronic transportability organic layer, a hole transportation 
ingredient is chosen as the above-mentioned charge transportability matter. 

[0215] As an electronic transportation ingredient, the low-molecular system ingredient which is easy to 
go into the interior of porosity is desirable, and electron deficient compounds, such as metal complexes, 
such as Alq and tris (4-methyl-8-quinolinolato) aluminum, 4, 4 and 8, and 8-tetrakis (lH-pyrazole 1- 
IRU) PIRAZA ball, a 3-(2'-benzothiazolyl)-7-diethylamino coumarin, etc. are desirable. Moreover, the 
ingredient which has hole block functions, such as bathocuproine and a triazole derivative, is also 
desirable. 

[0216] Moreover, as a hole transportation ingredient, the derivative which has a triphenylamine as a 
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basic frame is desirable. For example, MTPD (common name TPD) a tetra-phenyl benzidine compound 
given in JP,7-126615,A, a triphenylamine trimer, a benzidine dimer, various triphenyl diamine 
derivatives given in JP,8-48656,A, and given in JP,7-65958,A is desirable. 

[021 7] Moreover, when filling up the interior of porosity, it can also transpose to a charge impregnation 
ingredient. 

[0218] As an electron injection ingredient, a dilithium phthalocyanine given in a Japanese-Patent- 
Application-No. No. 214712 [ 1 1 to ] official report, JISODIUMUFU taro cyanine, magnesium porphin, 
4, 4 and 8, 8-tetrakis (lH-pyrazole-l-IRU) PIRAZA ball, etc. are desirable. As a hole impregnation 
ingredient, copper-phthalocyanine, 5, 10 and 15, 20-tetrapod phenyl-21H, and 23H-porphin copper etc. 
is desirable (also when the front face by which surface roughening was carried out is graduated and it is 
referred to in addition as about lOnm in the gestalt 2-2 of operation mentioned later, it can also transpose 
to a charge impregnation ingredient). 

[0219] Although it can also choose polymeric materials besides the above-mentioned low-molecular 
ingredient, since the ingredient with which the interior of porosity is filled up has a possibility that it 
may not fully fill up only with spreading, it needs to give after spreading the means made to permeate 
details, such as heat treatment of glass transition point extent, (polymeric materials can be chosen also 
when being filled up in addition with the front face by which surface roughening was carried out in the 
gestalt 2-2 of operation mentioned later). 

[0220] As an ingredient which constitutes the above-mentioned organic layer 104, when porosity-ization 
is taken into consideration, an organic macromolecule is desirable. Since wet etching processing is 
carried out especially when porosity-izing, a macromolecule system organic compound is chosen (an 
organic macromolecule is desirable also when being filled up in addition with the front face by which 
surface roughening was carried out in the gestalt 2-2 of operation mentioned later). 
[0221] As an organic giant molecule which constitutes an organic layer, Polly p-phenylenevinylene 
(PPV), a polyvinyl carbazole (PVK), polymethylmethacrylate (PMMA), the poly fluorene, etc. and 
general-purpose ingredients, such as the derivative, can be used. Furthermore, an electronic 
transportation ingredient and a hole transportation ingredient may be mixed for the purpose of raising 
charge transport properties, and a general-purpose ingredient which was mentioned above can be used. 
[0222] As for the thickness of an organic layer, it is desirable to be referred to as 10-1000nm. As for the 
field porosity-ized, about [ less than 1/3 ] is desirable to the thickness of the whole organic layer, and its 
5-50nm is especially desirable. That is, when [ short-circuit, when thickness of an organic layer was 
made thin with lOnm or less and an electrical potential difference is impressed, and ] lOOOnm or more, it 
is for applied voltage's becoming high and luminous efficiency also falling. Moreover, if the field 
porosity-ized is set to about [ of the whole organic layer ] 1/3, and 50nm or more, since the consistency 
of an organic layer will fall, charge transportability ability falls or membranous stiffness and adhesion 
with a substrate become weak. Moreover, effectiveness which the porosity-ized field described above in 
5nm or less cannot show up easily. (In addition in the gestalt 2-2 of operation mentioned later, the field 
by which surface roughening is carried out is the same as that of the above) . In the organic layer of a 
spreading mold, it is necessary to form the uniform film first from a viewpoint of impregnation of a 
charge and transportation. Although an organic poly membrane is a non-dense when it sees micro, it is 
necessary to say the thing at the time of regarding as the uniform film said here on a macro, and to store 
the formed front face in less than 5nm of surface roughness at least. Porosity-izing or surface 
roughening of an organic poly membrane makes the surface roughness of the film formed by the 
homogeneity increase further. 

[0223] Next, the manufacture approach of an organic light emitting device is explained using drawing 
16 . Drawing 16 is the outline sectional view showing the manufacture approach of the organic light 
emitting device concerning the gestalt 2-1 of operation of this invention. 

[0224] (1) First, as shown in drawing 16 (a), the anode plate 105 was formed on the substrate 106 
(anode plate formation process). 

[0225] (2) Next, as shown in drawing 16 (b), medium 104' has been arranged on the above-mentioned 
substrate 106. In addition, above-mentioned medium 104 f means the spreading film which applied the 
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organic macromolecule and the solution which melted to the solvent two kinds of organic materials 
which can be eluted for porosity-izing, and was obtained, and was obtained (medium arrangement 
process). 

[0226] (3) Next, as shown in drawing 16 (c), above-mentioned medium 104' was dried by stoving or the 
air dried, the above-mentioned organic macromolecule was insoluble, and only the organic material was 
eluted when only the above-mentioned organic material processed above-mentioned medium 1 04* with a 
meltable solvent. And by emasculating the part in which the organic material existed, porosity-ization of 
an organic macromolecule layer was performed and the organic layer 104 was formed (porosity 
chemically-modified degree). 

[0227] In addition, what is necessary is just to porosity-ize at least one side at a porosity chemically- 
modified [ above-mentioned ] degree in by the side of anode plate side 105 of the above-mentioned 
organic layer 104, or cathode side 101 on a part of organic layer [ at least ] 104 and a twist concrete 
target. 

[0228] (4) Next, as shown in drawing 16 (d), illuminant child 103 — was distributed on the above- 
mentioned organic layer 104 (illuminant child arrangement process). 

[0229] (5) Next, as shown in drawing 16 (e), the flattening layer 102 which consists of charge 
transportability matter was formed on the above-mentioned organic layer 104 (flattening layer formation 
process). 

[0230] (6) And as shown in drawing 16 (f), cathode 101 was formed on the above-mentioned flattening 
layer 102 (cathode formation process). 

[023 1] In addition, it does not restrict to the approach of using the difference of solubility like the above- 
mentioned approach as the approach of porosity-izing of an organic layer 104. For example, there are an 
approach of insolubilizing by stiffening an organic macromolecule by UV irradiation, a method of 
making it harden by heat-treatment and insolubilizing, etc. 

[0232] Moreover, 1 0 - 50% of the rate of the organic material mixed with an organic macromolecule is 
desirable. Because, since-izing of the film (organic layer) cannot be carried out [ porosity ] enough, but a 
membranous consistency falls when [ than 50% ] more when there are few rates of an organic material 
than 10%, it is because stiffness and adhesion with a substrate become weak in the charge 
transportability ability of the whole film falling. Furthermore, 20 - 30% of the rate of the above- 
mentioned organic material is desirable. 

[0233] Moreover, the organic material chosen can use the oligomer low-molecular-weight-ized so that 
selection of a solvent besides an organic macromolecule might spread. 

[0234] About an illuminant child's distribution, the vacuum evaporationo approach is desirable. 
Moreover, it is also possible to carry out and carry out steam treatment to the shape of a solution. It is 
desirable to perform steam treatment after luminescence molecular dispersion also as an approach of 
making it permeate the interior of a porosity-ized organic layer (in addition also in the gestalt 2-2 of 
operation mentioned later, it is desirable to perform steam treatment after luminescence molecular 
dispersion). 

[0235] An organic light emitting device becomes possible [ taking out field luminescence ] transparence 
thru/or by making it translucent about one [ at least ] electrode. Usually, the ITO (indium stannic acid 
ghost) film is used for the anode plate as a hole-injection electrode in many cases. To others, tin oxide, 
nickel, Au, Pt, Pd, etc. are mentioned. It is the purpose for which the ITO film raises the transparency or 
resistivity is reduced, and the membrane formation approaches, such as a spatter, EB vacuum 
evaporationo, and ion plating, are adopted. 

[0236] Moreover, by the organic light emitting device, although thickness is determined from the sheet 
resistance and light permeability which are needed, since drive current density is comparatively high, in 
order to make sheet resistance small, it is used by the thickness of lOOnm or more in many cases. 
[0237] Alloys of the low metal and the metal with it of an electron injection obstruction with a low work 
function, such as a MgAg alloy or an AlLi alloy which Tang and others proposed, are used for the 
cathode as an electron injection electrode in many cases. [ a large work function and ] [ comparatively 
stable ] Moreover, the low metal of a work function is formed to an organic layer side, the laminating of 
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the big metal of a work function may be carried out thickly, and a laminating electrode like Li/aluminum 
and LiF/aluminum can be used in order to protect this low work function metal. To formation of these 
cathode, vacuum deposition and a spatter are desirable. Moreover, since a work function can constitute 
an electrode only from a stable large metal when electron injection ingredients, such as a dilithium 
phthalocyanine, JISODIUMUFU taro cyanine, magnesium porphin, 4, 4 and 8, and 8-tetrakis (1H- 
pyrazole 1-IRU) PIRAZA ball, are used, it is hard to undergo reactions, such as oxidation, and a life 
property can be improved. 

[0238] The glass of Coming 1737 grade or the resin film of polyester and others is used for a substrate 
that what is necessary is just transparence thru/or a translucent ingredient so that luminescence produced 
within the organic layer can be taken out that what is necessary is just what can support the organic light 
emitting device which carried out the laminating of the thin film mentioned above. 
[0239] Moreover, drawing 17 is the outline sectional view showing the modification of the organic light 
emitting device concerning the gestalt 2-1 of operation of this invention. 

[0240] As shown in drawing 17 , the organic light emitting device 107 is the configuration which 
illuminant child 103 — which is the matter contributed to luminescence was made to permeate near the 
front face where the organic layer 104 was porosity-ized. In addition, steam treatment can perform as an 
approach which illuminant child 103 — is made to permeate near the front face where the organic layer 
1 04 was porosity-ized. 

[0241] Since the surface area of the recombination field of the hole and electron with which the matter 
which can collect illuminant child 103 - near the front face of the porosity-ized organic layer 104, and 
is contributed to luminescence also by considering as such a configuration exists is made to increase, it 
becomes possible to realize high brightness luminescence. Moreover, the above-mentioned illuminant 
child may be stationed the front face of an organic layer 1 04, and near [ both ] the front face. 
[0242] (Example 2-1 of an experiment) The example 2-1 of an experiment shows the example of the 
organic light emitting device of the gestalt 2-1 of the above-mentioned implementation. It explains 
below. 

[0243] A polyvinyl carbazole and the butyral resin (the Sekisui Chemical Co., Ltd. make, the S lek B, 
lot number BL-S) of a low degree of polymerization were dissolved in toluene at a rate of the weight 
ratio 80:20, and the solution was obtained. 

[0244] Next, the spin coat of the above-mentioned solution was carried out on the glass substrate which 
formed ITO, and the organic layer of lOOnm of thickness was obtained. 
[0245] After immersing the ITO substrate in which the organic layer was formed, into N.N- 
dimethylformamide and carrying out dissolution removal only of the butyral resin (S lek B), 200-degree 
C stoving was performed and the porosity-ized organic layer was obtained. 

[0246] After returning to a room temperature within a vacuum tub, the laser coloring matter coumarin 6 
was distributed with the vacuum deposition method by resistance heating for 10 seconds with the 
evaporation rate of 0.01 nm/s as an illuminant child. 

[0247] Then, 4, 4, 8, and 8-tetrakis (lH-pyrazole 1-IRU) PIRAZA ball was vapor-deposited for 1 minute 
with the evaporation rate of 0.1 nm/s as an electron injection ingredient. 

[0248] Finally, aluminum electrode was formed in about lOOnm of thickness with the evaporation rate 
of 1 nm/s, and the organic light emitting device was obtained. 

[0249] When the cross section of this component was observed by SEM, porous membrane with a 
diameter of about 3-6nm was formed, and it checked that the electron injection ingredient was filled up 
with the porosity part. When the seal of approval of the direct current voltage was carried out and it was 
evaluated for this component, as green luminescence of a coumarin 6 is obtained and it is shown in 
Table 2, current efficiency is 8.0 cd/A and continued shining to stability. 
[Table 2] 
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[0250] (Example 2-2 of an experiment) In vacuum evaporationo of the electron injection ingredient of 
the example 2-1 of an experiment, instead of being filled up with the inside of porosity, the organic light 
emitting device of the example 2-2 of an experiment vapor-deposited 4, 4, 8, and 8-tetrakis (lH-pyrazole 
MRU) PIRAZA ball for 2 minutes with the evaporation rate of 0.1 nm/s for the purpose of preparing a 
flattening layer, and obtained the flattening layer. It produced like the example 2-1 of an experiment 
except it. 

[0251] When the cross section of this component was observed by SEM, it checked that the flattening 
layer was formed on porous membrane with a diameter of about 3-6nm. When the seal of approval of 
the direct current voltage was carried out and it was evaluated for this component, green luminescence 
of a coumarin 6 was obtained. Moreover, as shown in Table 2, current efficiency is 8.2 cd/A and 
continued shining to stability. 

[0252] (Example 2-4 of an experiment) The example 2-4 of an experiment is a thing (configuration 
which omits porosity-ization of an organic layer) for [ of the above-mentioned example 2-1 of an 
experiment, and 2-2 ] comparing. 

[0253] namely, — as a polyvinyl carbazole and an electronic transportation ingredient — 2-(4- 
biphenylyl)-5-(4-t-buthylphenyl)- the weight ratio 100:40:0.2 came out of the coumarin 6 comparatively 
as 1,3, and 4-oxadiazole and a charge of a luminescence molecule, it dissolved into the 
toluene:THF=l:l mixed solvent, and the solution was obtained. 

[0254] Then, on the glass substrate which formed ITO for the above-mentioned solution, it applied by 
the spinner and the organic layer of 1 OOnm of thickness was formed. 

[0255] lOOnm of cathode which besides consists of lnm Li and aluminum as an electron injection 
electrode was formed, and the organic light emitting device was obtained. 

[0256] When the seal of approval of the direct current voltage was carried out and it was evaluated for 
this component, current efficiency was 3.2 cd/A, as green luminescence of a coumarin 6 was obtained 
and it was shown in Table 2. 

[0257] Thus, as compared with the case where it does not porosity-ize, current efficiency of the organic 
light emitting device which porosity-ized the organic layer improved by leaps and bounds. 
[0258] The gestalt 2-2 of the [gestalt 2-2 of operation] book operation is related with the organic light 
emitting device of a configuration of having carried out surface roughening of the luminescence field. 
Drawing 18 is the outline sectional view of the organic light emitting device concerning the gestalt 2-2 
of operation of this invention. 

[0259] As shown in drawing 1 8 , the organic light emitting device 1 10 is the configuration equipped 
with the flattening layer 102 arranged between the luminescence field 1 13 arranged between an anode 
plate 105, the cathode 101 by which opposite arrangement was carried out in the above-mentioned 
anode plate 105, and the above-mentioned anode plate 105 and the above-mentioned cathode 101, and 
the above-mentioned cathode 101 and the above-mentioned luminescence field 113. 
[0260] The above-mentioned luminescence field 1 13 is equipped with illuminant child 103 — by which 
the above-mentioned cathode 101 side has been arranged on the organic layer 120 by which surface 
roughening was carried out, and the front face on which surface roughening of this organic layer 120 
was carried out. 

[0261] Furthermore, on the above-mentioned organic layer 120, the flattening layer 102 which consists 
of charge transportability matter is formed, and the laminating of the cathode 101 is carried out on this 
flattening layer 102. 

[0262] While collecting illuminant child 103 — like the above-mentioned configuration to the 
luminescence field 113 (organic layer 120 front face) which increased surface area with surface 
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roughening, high brightness luminescence is realizable by carrying out surface roughening of the hole 
and the electronic recombination field where illuminant child 1 03 — exists, and increasing surface area. 
In addition, it is good as a configuration which the illuminant child was made to permeate near the front 
face of an organic layer as well as the case of the gestalt 2-1 of the above-mentioned implementation, 
and an illuminant child may be stationed the front face of an organic layer, and near [ both ] the front 
face. 

[0263] Next, the manufacture approach of an organic light emitting device is explained using drawing 
19 . Drawin g 19 is the outline sectional view showing the manufacture approach of the organic light 
emitting device concerning the gestalt 2-2 of operation of this invention. 

[0264] (1) The anode plate 105 was formed on the substrate 106 like the process (1) of the manufacture 
approach shown with the gestalt 2-1 of the above-mentioned implementation ( drawing 19 (a)). 
[0265] (2) Next, spreading film 120' which is a medium was formed with the organic macromolecule 
which forms an organic layer on the above-mentioned anode plate 105 ( drawing 19 (b)). 
[0266] (3) Next, by the reactive ion etching (RIE) which introduced oxygen gas for above-mentioned 
spreading film 120\ dry etching was performed, surface roughening of the spreading film 120' front face 
was carried out, and the organic layer 120 was formed ( drawing 19 (c)). 

[0267] (4) Next, the illuminant child 103 was made to distribute on the front face as for which the 
above-mentioned organic layer 120 carried out surface roughening ( drawing 19 (d)). In addition, the 
above-mentioned dry etching may be performed in general-purpose form, such as a barrel type and an 
parallel monotonous mold, and may carry out introducing Ar gas etc. into coincidence depending on the 
condition of an organic layer etc. 

[0268] (5) Next, the flattening layer 102 which consists of charge transportability matter was formed 
like the gestalt 2-1 of the above-mentioned implementation on the above-mentioned organic layer 120 
( drawing 19 (e)). 

(6) Next, cathode 101 was formed on the above-mentioned flattening layer 102 ( drawing 19 (f)). 
(Example 2-3 of an experiment) The example 2-3 of an experiment shows the example of the organic 
light emitting device of the gestalt 2-2 of the above-mentioned implementation. That is, the spin coat of 
the solution which dissolved the polyvinyl carbazole in toluene was carried out on the glass substrate 
which formed ITO, and the organic layer of lOOnm of thickness was obtained. 

[0269] Next, in the dry etching system of an parallel monotonous mold, the ITO substrate in which the 
organic layer was formed has been arranged in a vacuum tub, after performing the surface roughening 
process for 1 minute on condition that oxygen flow rate 60sccm, pressure 40rnTorr, and RF output 
100W. 

[0270] Next, the laser coloring matter coumarin 6 was distributed with the vacuum deposition method 
by resistance heating for 10 seconds with the evaporation rate of 0.01 nm/s as an illuminant child. 
[0271] Then, 4, 4, 8, and 8-tetrakis (lH-pyrazole 1-IRU) PIRAZA ball was vapor-deposited for 2 
minutes with the evaporation rate of 0. 1 nm/s as an electron injection ingredient. 
[0272] Finally, aluminum electrode was formed in about lOOnm of thickness with the evaporation rate 
of 1 nm/s, and the organic light emitting device was obtained. 

[0273] When the cross section of this component was observed by SEM, to the organic layer, it checked 
that an about **3nm rough front face was formed, and the flattening layer by the electron injection 
ingredient was formed. When the seal of approval of the direct current voltage was carried out and it 
was evaluated for this component, green luminescence of a coumarin 6 was obtained. Moreover, as 
shown in the above-mentioned table 2, current efficiency is 7.5 cd/A and continued shining to stability. 
[0274] Thus, as compared with the organic light emitting device shown in the example 2-4 of an 
experiment, current efficiency of the organic light emitting device shown in the example 2-3 of an 
experiment improved by leaps and bounds by carrying out surface roughening of the organic layer. 
[0275] Although the gestalt 2-1 of the [gestalt 2-3 of operation] above-mentioned implementation and 
the organic light emitting device of 2-2 raise luminous efficiency porosity-izing or by carrying out 
surface roughening as for a luminescence field, the gestalt 2-3 of this operation explains them about the 
organic light emitting device of a configuration of having carried out surface roughening of the charge 
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transportation zone. Drawing 20 is the outline sectional view of the organic light emitting device 
concerning the gestalt 2-3 of operation of this invention. 

[0276] As shown in drawing 20 , the organic light emitting device 1 15 is the configuration equipped 
with the charge transportation layer 116 arranged between the luminescence field 1 17 arranged between 
an anode plate 105, the cathode 101 by which opposite arrangement was carried out in the above- 
mentioned anode plate 105, and the above-mentioned anode plate 105 and the above-mentioned cathode 
101, and this luminescence field 117 and the above-mentioned anode plate 105. 

[0277] Surface roughening of the above-mentioned luminescence field 117 side of the above-mentioned 
charge transportation layer 1 16 is carried out by dry etching. In addition, in the above-mentioned 
configuration, the above-mentioned charge transportation layer 1 16 is a hole transportation layer. 
[0278] By considering as such a configuration, the touch area of the luminescence field 1 1 7 and the 
charge transportation zone 116 improves, and the injection efficiency of the hole poured into the 
luminescence field 117 from an anode plate 105 improves. 

[0279] In addition, although the gestalt of this operation explained the configuration which carried out 
surface roughening of the charge transportation zone, of course, the same effectiveness as the case 
where surface roughening is carried out can be attained also by porosity-izing the above-mentioned 
charge transportation zone. Moreover, when the above-mentioned charge transportation layer 1 16 has a 
luminescence property, as for the above-mentioned luminescence field 117, the need does not have the 
need and injection efficiency's of the charge from an electrode not necessarily improves at least one side 
by the side of the anode plate 105 of the charge transportation layer 1 16, or cathode 101 like the above 
porosity-izing or by carrying out surface roughening. 
[0280] 

[Effect of the Invention] As explained above, according to the configuration of this invention, the 
technical problem of this invention can fully be attained. 

[0281] That is, according to invention of the 1st invention group, by making an illuminant child or an 
illuminant child, and charge transportation material permeate the polymer which distributed a polymer 
or charge transportation material, also in the organic light emitting device of polymer distributed process 
input output equipment, while realizing high luminous efficiency, the organic light emitting device 
which can do patterning easily can be offered. 

[0282] Moreover, according to the invention group of the 2nd invention group, in a macromolecule 
system organic light emitting device, the luminescence field diffused in the whole organic layer can be 
collected to a specific region, and high brightness luminescence can be conventionally realized for the 
hole and the electronic recombination field where an illuminant child exists porosity-izing or by carrying 
out surface roughening and increasing surface area. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the organic light emitting device concerning the gestalt 1- 
1 of operation of this invention. 

[Drawing 2] It is the schematic diagram showing the configuration of the organic light emitting device 
concerning the gestalt 1-2 of operation of this invention, and drawing 2 (a) is the outline conceptual 
diagram of an organic light emitting device, and drawing 2 (b) is the A- A arrowed cross-section of 
drawing 2 (a). 

[Drawing 3] It is the outline sectional view showing the manufacture approach of the organic light 
emitting device concerning the gestalt 1 -2 of operation of this invention. 

[Drawing 4] It is the outline sectional view showing other examples of the manufacture approach of the 

organic light emitting device concerning the gestalt 1-2 of operation of this invention. 

[Drawing 5] It is a schematic diagram for explaining concentration distribution of the luminescence field 

of the organic light emitting device concerning the gestalt 1-2 of operation of this invention. 

[Drawing 6] It is the outline sectional view of the organic light emitting device concerning the gestalt 1- 

3 of operation of this invention. 

[Drawing 7] It is the outline sectional view of the organic light emitting device concerning the gestalt 1- 

4 of operation of this invention. 

[Drawing 8] It is the outline sectional view of the organic light emitting device concerning the gestalt 1- 

5 of operation of this invention. 

[Drawing 9] It is the outline sectional view showing other examples of the organic light emitting device 
concerning the gestalt 1-5 of operation of this invention. 

[Drawing 10] It is the outline sectional view showing other examples of the organic light emitting 
device concerning the gestalt 1-5 of operation of this invention. 

[Drawing 1 1 ] It is the energy diagram of the organic light emitting device concerning the gestalt 1-5 of 
operation of this invention. 

[Drawing 12] It is the energy diagram of the organic light emitting device concerning the gestalt 1-5 of 
operation of this invention. 

[Drawing 13] It is the energy diagram of the organic light emitting device concerning the gestalt 1-5 of 
operation of this invention. 

[Drawing 14] It is the energy diagram of the organic light emitting device concerning the gestalt 1 -5 of 
operation of this invention. 

[Drawing 15] It is the outline sectional view of the organic light emitting device concerning the gestalt 
2-1 of operation of this invention. 

[Drawing 16] It is the outline sectional view showing the manufacture approach of the organic light 
emitting device concerning the gestalt 2-1 of operation of this invention. 

[Drawing 17] It is the outline sectional view showing the modification of the organic light emitting 
device concerning the gestalt 2-1 of operation of this invention. 

[Drawing 1 8] It is the outline sectional view of the organic light emitting device concerning the gestalt 
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2-2 of operation of this invention. 

[Drawing 19] It is the outline sectional view showing the manufacture approach of the organic light 
emitting device concerning the gestalt 2-2 of operation of this invention. 

[Drawing 20] It is the outline sectional view of the organic light emitting device concerning the gestalt 
2-3 of operation of this invention. 
[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Luminescence Field 
3A Polymer 

3F Charge transportability matter 
3G Illuminant child 

4 Cathode 
8 Mask 

10 Organic Light Emitting Device 

20 Organic Light Emitting Device 

21 Substrate 

22 Anode Plate 

23 Luminescence Field 

24 Cathode 
23A Polymer 

23R Illuminant child (red) 

23G Illuminant child (green) 

23B Illuminant child (blue) 

23E Charge transportability matter 

23H Hole transportability ingredient 

231 Electronic transportability ingredient 

25 Hole Impregnation Layer 

26 Electronic Injection Layer 

27 Ink Head 

100 Organic Light Emitting Device 

101 Cathode 

102 Flattening Layer 

103 Illuminant Child 

1 04 Organic Layer 
104' Medium 

105 Anode Plate 

106 Substrate 

1 07 Organic Light Emitting Device 

109 Luminescence Field 

1 10 Organic Light Emitting Device 
113 Luminescence Field 

1 15 Organic Light Emitting Device 

116 Charge Transportation Layer 

117 Luminescence Field 
120 Organic Layer 
120' Spreading film 
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±K*fett3ltt»i, %*J-SF41-*!»Ki: 

±e»* ic swr * » R<* , .tES§#*i* w±EflMii!i 

[W*JH2] ±E«*«=*5-i-4W«U\ ±E»*« 
tttf>±EHr*lli fc«±±E0Stt1IIIO -9 *>v»r*»— #«! 

e— * •=> mnw^*ms& i: ** l t t » * nns 

[IS** 3] ±ES&#*tttt, Ii:, *W*rStt«R 
±E»*«jJ"b±EBtffi«IUI*Ittr, 4KMttUftft# 

±e* wnasitw Jt li , ±E*»«»***o±E**«l 

*^r*ffiffliu(fi]ifc, ■&aa»u«ac5Mi«: 
* ^ c 1 * mtt t -r ^ o 
[»*JR6] ±e»***i±» ±««*u**-*-*» 

1*K<z>**«aE*^i-«#M\ JtEBMiiJ «£ Of±E»ft 
IW#3I8] ±E*ffilM£*Uft(i, JbE**l»a&14tt 
[W*JS9] ±E*flMftiSa*+tf>, -hE*«*ftiStt 

im*m i o ] mxm i ~w*jr 9 i::e*«>»#*?- 

±EK&M£ £ JhEP&gffi l-W-fi 7j fa iC-fc v > t\ ± 



(2) 1^2 0 0 1 - 1 8 9 1 9 3 

2 

[W*H12] «rE5fe7tU5F#-r ±EHt« 
® to X D>'±E »gm 1 : ¥fr 4- 7j [6] ( c , L X tlttt 

[»#JH1 3] ±E%jfe«*(i, *»MrStt» 

70 [ift^Jll 4] ±E*WWHSte1*R*>«j*(i, ±E* 
ffiffiJsi^E^ffiMJC^ff^TjlfilUiJV^T, ±Effcft 

4»*a 1 3 UEHOS&jfc*?-. 

5] ±E«*USF4-i-4tt«(i, ±EH7t 
m&<0 ±Ett«HR J»» ±E»Sfll U [6] 1 1 T , *it ttW U 

~fS*JB 1 4 t;E«0»3t«iFo 

. [W*JR1 6] ±E*W«i^e»«<±. ±E«*3U* 

0±El^ffifflll^'5±EKSfflll-l6]ttT, B&iSwtfi-JCi&S 

[IS*«1 7] ±E»7t«*l4, ±Ef&7tt- : S-¥-i-4 
1 1 1 6 UEfRo|fe**^- 0 

[i«*jii8] ±E»7t««*«, mwifcasttEt*-*- 

C«*JR 1 9 ] ±E56*«I*^ «b 4' * £ t 

4 tt#JRl l-l»*Jll 8i:fE«ff)MI 

30 ?- 0 

I»*JI2 0] ±Ef§7fc»l«* t , *'l-7-i-(,4-5C 

2 1 ] IS*« 1 1 - m*m 2 0 JCEttW%* 
[11**2 2] BE* torn 

±Er#®*-6vMi^M±U«E#:«rEfii-4EfiXet, 

40 zitm-tz>ttT.mb. &-%-t2>zbz&WLb-t2>%it 

±E»* * * v > (i BtS± U *W»ait !» K S: 4 * 
±E«tfls+(c|fejfc(-*4'-r4ttKS:**-S-*r«*a* 

[l**JS2 4] »*4:BfSi:<OWi:|fejt*i*«:*-r4 
50 MTtSf^oRjS^ft-CaboT, 
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3 

fcttSH-Ofll &7n£T- A o T , 

±E»«* 4 v» li ttfe±iZ««f NtStttt S Sr 4 ft 

-rift^af^oua^ft-cAoT, 

±JE»S A * t Mi P£H± KiSMfc £ 4 fitIS t , 
_t E«M* f t : ««r IfoMttti KS:ttS*4*tIfii, 

£^4.1 <h£#gfc<!:-f 4If?*:ii2 2 i7t(itt*JS2 3i: 

•£4 C 1 1:± oTttHJ w t Sr»« ti-4W*JS2 

^ 4 % k * k l t n h ti tii m m i , ±E«ff 

(-«* S * 4 £ t iz i •) Sit $ * 4 £ t Sr ftft fc + 4 IB 
*S2 2 £fcl±B*3l2 3 UE*<0»tt3fr?-«>liit2r 

m B 

im#m3o) ±E*#XSU*v»r, J:E«*»cSr JO 
4 #«*s i ir±E*«f KTStt* « *■ »»U L T 

IBt*JH 3 1 1 1E**I8i:6vt, ±S«#f 1: 
4£ t ^^Sti-4IB*JI2 2i^(iW*«2 3CE« 

l&Tt^^-T'AoT, 40 
±B»S t ±E»S t O ID ic li , ±E*#USF#+ 4 W 

f&Ttm^T-AoT, 

±E»*««<o»*fflA4vMi»Smi<o^ *>4>& < t t 
«**+4*ircA*£fc£#»i:1-*«}te*?-o 50 



l#B! 2 0 0 l - l S 9 1 9 3 
[W*«3 4] »ttt»«fcOM(: 

im*jH3 5] ±E**«n*o^?Lfift^nfc*iB«c 

^iBflmjStt%M^*1-4ffi^T-A4 C t «ri»»t-r*m 
*i3 3 i£iilS*Jl3 4 UBffcOftjfe*?-,, 

[W*3l3 6l ±E*fctt«*<0£?L«fl:S*LfcSEffi 
U , ttftlft&ttft K 6 4 4 ¥iHfc« * 4 BUST- A 
4£i:£#S*£-t4iS*Ji3 3 i^ii»*JS3 4 i:e« 

[«*«3 7] H££IS££a|IQU«fttft&1Ktt**i 
±E*W»^*J*oRiailiil*4tMiHtttfliw^ *>4>& < 

[IS*«3 8] ±E*«MK£**U\ 
r-A4,r t *^mti-4i«*Jl3 7 j:E«o«jfc*?-o 

[fflf«3 9] ±E*W«J3i*«ti» «^»»**-C 
A4Ct^#®t^4«*3l3 7 CEIiOMf?. 

l**JS4 0l ±E%***5J»#«»3i"bi*Cfc4: 

[W*JR 4 1 ] ±E»**** f --J« V T-'frb £4 Z. t 
£!i#gfci:1-£St*Jl3 3-if*«3 6 UE«0»** 

MIK'ioT, ±Ef6^&H*Swi»ffiffllA4vMi^fe 
±B»**i*OttlB^k$nfcJ{BBUI6*UflF^-r<6!»K 

±E«*a*«)»«1lll*4v»iiHrtili|©-9 %&t£ <ti 

[S*iS4 4] ±E«**J«waiBft5nfe3!ElBU, 

•T*»*fll4 2 SfcliB*JR4 3 l-ElfeOf&ftfi^f-o 
[1*54 5] ^ffitKffetOWU'SW^ffiiSS-* 

±Emi?f*&j*«i*wRlffiffllA4^<i|^ffiffll<o-7 %ptt < 

[is*3i4 6] ±E*wi»ai«*ii» 

T-A4C t 5ri|tgti:i-4iS*iS4 5 t:E*0»*3R^- 0 

[»**4 7j ±E*Kf*fcai«n«ii, ttmmmx- 
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(4) 

5 

[IMtJH 4 8 ] ±Effe76««*«*tS*3J 4 6i4Ct^ 

[1M4 9] JiEftttflttd** 'J -7 <b S: 4 d fc 
fr «rff t-T 4g»*Jl 4 2 -IMSjU 4 UGftoft** 

[W*3I5 0] Sttf*3 2-IM&JU 9dE*W>5fcft 

4 ffl ^ fc - fc * ^F@fc fc + * f57pSs*o 
[W*JR 5 1 J 3 2 - ffiifcm 4 9 UE*W>5ftft 

XE»«*4v»li±E»*±U«#*E1Ii-4«#EII 
X«fc, 

fc, Sr#-r^Cfc4r#Sii:-t-^l§*?R^<7>S!S5i^ffi 0 

ife jtas^onijt^a -c* •=> r . 
xet, 

^ £?L«ft-t 4#?isffcxe fc , 

4rE«L, J:E*fffc-tK»#l=W#-f i'fcRfcKJ:'} 
*****»*+4E«I«fc, £*Tf 4Cfc£!|$®cfc 

±EM**vMi±E«Mi±UiM**E«i-4l«t#:E« 
XSfc, 

±CttttaiMM*&vM±RMEfla3 *>^4 < 1 fc— * iO 
Sr#?LKffc1-<&^?L«ft:XfIfc, 
±EMt#o^7LRfl:*iifcSEiBja»u, »*ksf-5-*-4 
*St«r*#U ±EJK#tilB«jfc(-SF#i-4»Ri:t- 

±E«*«*<0^?L*ftSixfc*iBi-«W«att»««: 
E«i"4EfiXafc, CfcS:«F«t-r*«** 

5 5 ] ±E»***«>£?UHfc * ^fc*B 
*IWr^1tttR<:E*i-*E«xe«:*+*ifc4: 
«F«fc 5 3 4 fc(iffi*«5 4 (3E*Ott*X 40 

[Sf*JS5 6] ±Ef&#«ttJtu, ttlfNtiSttttK* 

<b 4* 4 spa itm i frn-r 4 w-mvs »«ie tt-thz. 
ti^Wit-thmims 3 s fci±w*ii5 4 ue«o* 

[««i5 7] ±E«M£E«xai±> #^Oig»lcpI 
JtE*?UHfcISli, ±Ei»«tUJ: i)±E*it*»fll+ 
4 8fr*iS 5 3 £ fc(iW*Jl 5 4 UEISOl&Tt^OSg 50 



Iff*! 2001-189193 
(S 

±E»ffi * 4 1 » (±±EP£H± i - «fls 4 EH-*" * «*1*E« 
Ifit, 

±E»S* 4 v>li ±E**± 4 ES-T 4 JSttEB 
lit, 

±£tt#0>R}C«**v><iHefef||od *>4>fc < fc 
SrffiEffc-r*ifliBjbX8fc, 

Ett# fc ±E«*USF4t 4 ft K fc U <fc •) 
fi£1-4EfiXgfc, 4*-f J:t^»tt4»*«? 

Xflfc, 

±E«tff«»Sffl**v><*»Sl1llI05T t^Sr <tt-* 
4 fiffif fc-f 4 «HHtX« fc , 

±iei*^)I«I2Si:> fc*tcs#-f 4ft«£Hr*S 

±B»fl:fcXE»*U*5-i-*»BfcKJ: 
*«r»*+4*#iat, **i"4£fc 

<b 4 4 spiaft* *»*-r * spa f wMig ttt*; 
1 4#giti-4ii*«5 9ifci±is*JS6 ouis*w>s& 

[M$g 6 2]' XEffiffiffcXgli, K7-fx 7 f^ 
ic«t 19 ±E5l**i*£«®ffc-t 4XST-&4 c fc £#gfc 
fc i" 4 flf$# 5 9Jfc (iflt*£ 6 0 l-E*0»**?-0 

[SfelflOtttll&I&lH] 
[0 0 0 1 ] 

fayi/^ft LT-(£ffl$ii4M*^^KIi-4o 
[0 0 0 2] 

[«£*«>«*] WftjfcXT-li, gf§7feMofc*tlE14 
[0 0 0 3] "fffc, *«ft^»t5fe*fl:i:i-4#«E 

4 0 
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7 

[0 0 0 4] Gmtkl/tfc&m^tzEL^t Ltli. ffl 
xli'HS 1 A*mWT^>r> h v-t>^^B^IC3 0 V«93S 
ESrEn*D-t--&C tCi '9, tt%1ttimbtlX\.>Z> (Thi 
n Sol id Fi Ims, 94(1982) 171) 0 1_#>U .2 coffH^iiS 

mE * en*a l t +53- 4 h ft 4 i > <o r- , & t> u 

«*S»SP £ fl-ff o tz Q 

[0 0 0 5] Cili:WL, Tang ht±. (A 
fe) , mT-MKSttOf&jfeaiJ*. tt*M» 

ft&tti&Tfca&^ffl-tfcii'K i o vjaT<oen*n«BE 

1 0 0 0 c d/m 2 Oitf)t?:^51L^:(Appl.Phys.Le 
tt. 51(1987) 913)o nSa, ffe**tt LT(± h 'J X (8 
- + yjy7 H 7^;- "7 AfSft (JUT, TA 1 
qj ) im^X^io Alqli, ftV'ttfttt^fc* 
M^tt ffi * £ « ft « * 4 0 

[0006] £*>u, * - )^mmm t tx-% 

7t«i*£«*i&A^i 3 «fl|ji<0^(Jpn. J.AppI Phys., 
27(1988) L269)^, K- tf > f £ ftfcfe* 

(A 1 ql^vij >g|2»^DCMl^<?)^7tfeS) ^ 

>b O^Tfc £ » 4 (J. App I . Phys. , 65 (1 989) 361 0) 3&*$ft 

[0 0 0 7] — iEflUao^O^O^TSrUffi 
xtf>rj- hft^*^* h£4£'<0, t>t)«>il^lR 

«u «fH¥3 - 17159 ownm o 
[0008] en*., ±K*-*>m&m, w.*tfimm. s§ 

l r A; « s *i * mm m%k%n=f- t= 

[0 0 0 9] K9-f-/n-tx»cJ:r)f*«**L4*«»* 

( 2 ) K 9 4 n * * -e »i Mffl *B« 4 «* O K - fcf > 

(3) *BB«^t* t Sft-C**, 

(4) 13^ MT"ftf!T-£&o 

(5) IIW*^^«At^-ti:J:l), 

** f "BTB6) o 

(6) B6*0»»H»*3IS^-l±, Sim*7rx« 
75?*°>J > ^-Ufrfi£ftT^4£i6#ifft(l$£ 



(5) If Ba 2001-189193 

8 

X'hho 

[ooio] a£*o.-j?';v-j5-iftsi»*« ; T-oifejta« 

Lt^') / >If2g<jM>4wWi h'JX (8-#>"W v 
MWUTF')X I8-#7'J77H 7^S--7 
&4 (HP3¥3 - 7 9 0-*ft«, ^M¥3- 17 15 9 

O^'i^^) o 

70 [0011] 

IffcW* f »ftL £ -? ti-4»«] (fclOKH) 

4 0 

[0 0 12] IP*>, aSMI&TfcS^fli, »«*»<b*- 

^«r«« u+- >ns f &A s ft, Ptffi^ «b «^feiisi4<7?#& 

4 v^ilE^JiB CIWftA Sfti. ■€■ L 

T. w ft «9 <0 * - ;U t m^tf^Ttffl^ + XW*a -aLtZ 

20 4I^UI&7ti-4o --T% m?«ait*-^^*«-?-ft 
•Pft«liBfl-«SftTw»4fc*, • +-^WflFft6-(i 

#so#Mja^T-<oA.iec4o Mor, a^T-<7>±)S;7j f 

[0 0 13] $"b(c, ^-A-SO'H^WviAtio^T 
<>> HrS> BfffitcOviAKS^h? < 44 X n 
U»i-4«<0*tfl-S:aWi-ftlX. iiX^SBUtfx., IS 

[0014] cntc^tLT, #>)-?-fr%Lm%Jtm?-<o 
io -f-co 4 o 4*-;u • m^n^Rvm^^^^m 

3fS«)t-*gw4<)<0T-<i4<, i/c, I^ibO.t-^- 
[0 0 15] ifliii:, »jft»*rt^fti=«**>f K 

4%7t5*^7» t »«btL4v» 0 {lor, lambmitn^&t l 

40 [0 0 16] ItaLfctfti), j8|g»IILtitOTt 
4^ii7J J *5ftT**4^ Sft*?Ba:$ft4Wi9^-*U±J«,» 
Tfi, ±t;ffS-T4^2^gcOii553-?-i$)'i5{c#iix^}f 

ffltii , i&m l tzm i m & mm l 4 t mm l 4 it ft 

Ijr4<b4v> 0 

[0017] i fc, mmm^m^ < 4 4 12 

4 0 ^-O^m, #fta«0«t3f.i:«*TLii», 5Sl 

4 ^5?*^t * *HT * 4 v» k v» ^ IISItf f * o rc 0 
[0 0 18] (*2 0«H) .-JfUv-iJ-tiJa* 
50 jt^^KSi: Lt, »9-/<*.^S:«!a-r4BS, 
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il^JtmftT- (4 . mw=m i: £ fiStP-r 4 £ * , 

[0 0 19] CtlUiJLT, -f v'i-y hiiUJ;^^- 
>r^t^$tlTv^ (ffflxlf, urif 1 0-1 
2 3 7 7f&«) o Cil«±, tf'J-7-«:£tr%jte*ttO 70 

[0 0 2 0] L £A f <b , fe*<0 i y ^ ->'jl y h 
u «t 4 /< 9 -— > ?"T-i4, * -v-iSifS^cott 

[0021] *§£bj§(4, ±Ena*»*-r*fco-c* 
*a&2£$:*3»-r * tw«picsftu xa*t? § ^ 20 

[0 0 2 2] 

[0 0 2 3] -PO^^Ii, W-ftMSH&Lfc» 
4*I«3K8i:J: »J*8Mt&it* tOTi^^t, *9I 

rttc»i<oi6w», »2om»tiTE»ts„ -e- io 
[0024] (*io*&9jif) ±e§ 

3!»**?-4r if, --K'J-7-)R«rBjSL/c 

[0025] jumw*, a^mi<r>§tmt. mmtm 
**««>±E»«ffl a> t> ±k»s« t= t6] it t . aftstttt 

[0 0 2 6] tfc, W#Jji2*>*lJi(i, K^HKceift 
«»*If-C*oT, ±C«*USF#+*»»li, ±E 



If B8 20 0. 1-189193 
70 

[0 0 2 7] ±IE»«:ti-4CttCi«), fg**i*+<0 
<b % jfcflWtU & A 3 iii, + - it t JtEHf** <9 §§**S^ 
E * - a i: ±C«?- 1 oflPIS * -T 4 C t jjt-c 

[0 0 2 8] 9ks ±E r**J=SF4i-*«MlJ fctt, 1% 

*05fe7t^»4 1 -5 £tr. ±Er-fT- 

o±E*«/ < -f > ^ - ^^WKJaWfl- Sfi? L tz i> <n £ 

[0 0 2 9] lf*«3W5&W(4, W^JSl4fc(4 

II:, mWlf«£tt!feK^#trCi:^#8tt LTt>4, 
[0 0 3 0] ±E»JS kticiKlD, ±E«*«« 

[0 0 3 1 ] 4 7t, W*JR4«)«W(4, IS*^3HEtt 
<05tt*f-?*oT, ±Emffitftii1±%Sl4, ±E%* 
**W±EI»*II & -tERfefli ICJS] it T , B&il^fiU U 

[0 0 3 2] ±E»J£fc tic 4 19, 5&3fcai*l*3C 
J3v»t, ACM^^MII^o^n (l&U¥?jfr) 

[0 0 3 3] 4/w, W*«5<0|§B^(i, P^ffitP^tW 

Humwiftjasswi^ri-iifeat^T^oT, ±e«w 

*a*«J4, *W*ftaSttWRtR*»«taStt!»»S:*# 
•fhtztb<r>mWtfrbt(:t) , ±E^i?ffmi3l14%Kl4, ± 
Em#$S3ifI^«0±EF4ffifflj ri> ib (C |6j 1 1 T , B&S 

«KU»K«-*Sr<>o««;-c**ii:S:^«i: Ltt> 
4. 

[0 0 3 4 ] lOi-j Zmfet-tZZtlZX^T. %b1b 

hIo* £ b>fl(ift*<3Bj& $fL4^tt4-<9, t * - ;u 
<7)SfS^3fi)^7!> f ii^i-4„ ±E»*o»#(z(4, ± 

[0 0 3 5] 4?t, 8S*a6^H^(i, ig^lll^tt* 
JR4UE*wl&** : F--C*oT, ±E56j6*i*<4, i:E 
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u 

[ o o 3 6 J ±ie«* t -r 4 z t \z i. *) , ftltw&ftv 

*-*OIMS e>»=lf*U ffe*^5r|6l±-r 
Z>Zt * f T' # 4 » 

(0 0 3 7] 4fc. ffi*m7<?>%Wli, l**3il-W* 
*4 UE*W)»**?--e*o-C, ±E%*»«+W, ± 

E$&ftu3#i-4&Ko**«]S*^i-gr>55-(±, ±ier# 

& o 

1 0 0 3 8] lEilSroiii:. 5fe*USF4--*-4ttRO 
S^iSS £ * W*S*» <b Sin (gift t -f 4 O 

(i , ±ie§fe*tcs#i- 4 am * f ±i er&& 4 fc uih us 

^^t7!) f *^^*T-*^>o ffi, ±E**i::#- i M-4!toK 
[0 0 3 9] tmm&<0%Wl±, W*Jl5»-E* 

4 C 

[0 0 4 0] ±S«tt4cti:i»), VffilfrSttft 
S <7)Sft L T v» £ «J< t L t ^«<0«# U ±5 t» 

[0 0 4 1 ] i/c, il#JR9 0*fciPit*, S*JH5(-E« 
n«**^*or. ±E*«f*ai**«f«>, ±E*W 
•a»««)t*»Kt^t»»li, ±E»**J J: V±E 

[0 0 4 2] 4fc, OOf&Wi, BHW§8*-C* 

oT, W*jR1 ~St**9KE«0?&ft5SH^flJv>7t.r 
t*»fttLTv>4. ±E*^ti"*w tCl 19 , «* 

[0 0 4 3] 4*:, M^JRl 
# t i 19 & •) , ±E^SffiiJ«t UUiElftracTfT 

[0 0 4 4] 4 fc, »*JR 1 2 OS§9JI±, W*JS 1 1 U 
Efto^tt^-efco-c, «rE»*uSF^-i-*l*R*, 
±EI^S®i3j;y f ±E^Sffi«:¥ : ff^^l6]«~. K«LT 

[ 0 0 4 5] ±E»* t -T 4 C t iz X l? , ±Ettft<05fe 



(7) ^HS 2 0 0 1 - 1 8 9 1 9 3 

72 

[0 0 4 6 ] 4 fc, IB*JI i 3 <r>5twit. ffi*« l l 4 
fc«±«*JRl 2tCE*0%5t*^-e*o-C, J:Ef§#« 

[0 0 4 7] 4 fc, W^JS 1 4 Offelflli, ifijfCJf 1 3 u 

Etto$fcft*?--e*)o-c, ±E**i*aiitftKoaiK 

t\ ±E$fett««Ott+**6JBa^faltT*;J>i-4C. 
tift'&t LT^4 0 
70 10 0 4 8] Jt, 1 5 *55fe9Jli, W;fcJg 1 1 - 

»*3H1 4UE«K05fe**?--C*-3T, ±E»*USF# 
■**»«1±. ±E»*««0±EHStt«J»>«b±.EI»tt1« 

[0 0 4 9] ±E«fi£<7)i *j #7tfflJtt*JT-|§7lc;tz^ 

20 [0 0 5 0] it, If 1 6 C0S&9§!±, W.*JR 1 4 U 
EH^XfTioT, ±E*WfHiaS14ift«li» ±E 
% jt«l*W-hEI^SfflJ <b ±E»ffiffl tc I6j (t T , b&^^ 
fit) * 4 otfjST-*) 4:t *#gi t Ltt>4. 

[0 0 5 1 ] ±ffiiffitt4li:i:j:i). Ml:, m^t 

[0 0 5 2] ttz* 1 7 IB*3l 1 1 - 

11**1 6Cffi«?)MSft*ot, ±E»*a« 
l±, ±E»*USF-5-r*»|(ATfftL4v>a*S:*-r* 
^0 ZtZfrmt LT^4 0 

[0 0 5 3] 4^:, W*JS 1 8 <7)ftW±, if** 1 1 - 
aS*JRl 7i:fE«OMSfC*oT, ±E%*'*« 

[oo54] 4>t, gr*js 1 9 <D^mti. m^m 1 1 - 

W*3R1 8i:B«o«**mor, ±E%**« 

[0 0 5 5] 4 7t, W*fl[2 0<7)5&H^(i, liJjtJS 1 1 - 
ffl!#JRl 8 (ZE®Of§*^T--C*oT, ±E»*»«* f 

*'j7-*tii:ttiftfc LTt'4. 

40 [0 0 5 6] ±E«)SOi t (C, ±E«*****« 
i •9*frfit)U--K , 9-7-tcj; <9t#«;i-4c t Cio 

T-|4 0 

[0 0 5 7] 4/^, W*JI2 l^li- «^^lf* 
oT, »*Jf 1 1 - W**2 0UE*Ofg**^-S:ffi^ 
^wt*1f«t LTw>4 0 ±Et#fiS:t-r4^i:ICJ: "9, 

[0 0 5 8] 4tL% B*JR2 2 W^Bflii, r*Stl^ffii: 
O W U %jfe»tt * 4 % * ^ <0 « it ^ft "C * o T , 

50 ±e»s* 4 w » it mm± izm#* es-t 4 ins t . 
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±E«*f* f 1= «ttUSF3--f 4 ft R * $ -*T% jfcHiS 

4o 

[0 0 5 9] ±ie^S(±, ±E«E#*»ffiifcl*l*ffi± 

R * s ■* * , »ft * (i *«E± t : Efi-r & c 

t i>mm ft « & U (4 4- ^ffi t ft I) ?# * o 
[0 0 6 0] i/c, «*JR2 3 0*Wli» PSffikl&«£ 

±E»tt*4^i|Rffi±URWI*ai4ftR**#1-4« 
|*4;Ett4KiIfit. ±IE«tft+U»*«:#*i-4 
ft K Sr $ *T BlSi" 4 mfi k » * * 

[0 0 6 1 ] ±E2rfto J: n ic, ±E«H*'H-*W«iKS 

S*SP 4 < ft -3 £ k t5 ? T- £ 4«**^ *»4 C k jJ f T § 
4 0 

[0062] »*«2 4<7)ifewi±> mmtmmt 

4o 

(0 0 6 3]"ifc, IPJ**2 SWfP.fjtt, r<§®kE£Hk 

±K»fi* 4 v»tt*«±»-*»tfi£tttoK 
#*E«1-4E«XSk» ±E«fls*U5&tf;US5--*-4 

[0 0 6 4] ±EE*XeuJ3lt4«|tfl»t'U-£*S*iT 
<- » 4 SWIftaiteft R Ofcffi k , ±E t*xe U ±5 1 1 4 a 
5?*&ji1iftR<7>1E?«fkli, iCtAoTtS4oTV>t 

[0 0 6 5] IPr**2 6 0#§BJ§(J N P&ffik&ffik 

WWU*nflt«**«r*i - 45fe** : f-0»3a*tt-e*o 
T, ±Er*S*4v><±^g±(Z«t«:«rE«i-4EaXS 
k > ±K«#«f K*WlftSttttK«:*#3-*4**X« 

[0 0 6 6l Bl**2 7*>«Wli, »**2 2 * 40 

£(401**2 3 tcE^O^Tt^T-OMdi^-a-C-abo-C, 
±E^-*Xg(C*5V>r. ±E5§*U#4-i-4*R4r±E 
i#ti:fta?*4 - k UiomHi C k 
k Ltv>4 0 

[0 0 6 7 ] tfc, 01**2 SOffe^tt, |j?**2 4 U 

v >T , ±e«*l-flF*+ 4 ft R ±5 i t/±l5^i??ift£1i ft 
S U«i3 S *4 C k U 4 o T £ -£4 C k * 

#g!ck Ltv>4, 
[0 0 6 8] iKT/SUiot, ±E5fe*USF4--f4!» 50 
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R, * 4 v » 14 Sfeft liaF-9-i- 4 ft R ±> 4 tf'Effitfilttft R 
±EPJ«1 7i"b It&ffll I- IS] 1 1 T , «jt ft» ( : * 
[0 0 6 9] 81**2 9 0«9Ui, 01**2 2 4 

fc(4St**2 3 icE*«%**?-o*ia*ii-c*or, 
±E##XflU4s^T, ±E»*(=5r*+*»R*»it 

i:i •9?5iS$-t±-4- k tftmt LTv»4„ 
[0 0 7 0] tfc, IS** 3 0C0%^I4, If** 2 4 U 

H Sr i&fltK&4> LXWb tltzmm * , ±E«flt«^«D* S 
*4- t IC4 <9?fiS^-ti-4>Ci: ^r^Sict Lfv»4. 

[0 0 7 1 ] XE^iSUlo-Ct, JtE»*«-SF-^i-4 
ft R , * 4 v Mi U flF-^-i- 4 ft R is J: ^Wtt? ft 
R«r, ±E%***0±E»*«*»<b«li1III, *4v» 

(4, ±E^gia^<b^«o(-isjitT, 

* Sr <> 1 1"4 C b rfT § 4 o 

[0 0 7 2] t fc, it** 3 1 ^^(4, «*^ 2 2 i 
/-:(4ig*^2 3 UE*«Ofc#*^<7)*a*arC*o-C\ 
XE^*XtI(cJ3v^T, ±Ei(*ti:Mi:^4t4ft 
gH>?vx? hftUi *) ?Sifi ? -ti:4 C i: £!|f t L 
T^4 0 

[0 0 7 3] ±E*S tt4Cti:±l), l&*U5#-r 
4l«^'f»yx7 hSi:4 «)Rt#f ua«S-*4 0 

**^i-(i, ±E.1*';^-«i«tf&*USF4-r4ftRk«r 
<0 9¥x.v hft(:4 0^-T4£-^(ift^ o ^^T, 

o*-/i7noy x ju^i 4 c t ft < , 4 fc, mm 

ft/^?-> ^ggi:fMt4C t* i 'e#4o 

[0 0 7 4] (^2<7)|&B^if) ^f§^#<bli, fiE*. 
*««^*Uj£tS:Lrv,»fc|fe*fl' ; f-**4^«i«U* 
^i-4t*tc, #t*)lo^®f»^it^$-*4c t^ms* 

o' | , ^?LKft* 4 v» lififfiftS tLfc*«»oftffi i 
<4SElHiS«U«*i3- : f-*iHStS*4CttcJ:»), iSifg 
56*«:lt?l-r4Ck**-CS. JiERHSrlf^-f 4»CSo 

[0 0 7 5] EU*>» «**3 2 0H^I4, »ftk|Sfefek 

*tli«jtt-SF#i"4ft R «: t"*, ±E»S k ±EHt* t 
<7)^t;i4, ±E5fe*USF4i-4ftR*»jeo**U*tt 
■t4fc*W*ttffc^S«:#-*-4Ci:4r1f*i: LT^4 0 
[0 0 7 6] J:«)*#WU<i, »**3 SCOf&B^fi, 

±Ejfe*a««0|»««*4vMiBf*fflio^ *,^ft < 1 1 
-^a^TLRftSiiTds i) , JiE»*a«o^?LRffc* 
iifc*ffiU|fe*i:*#-*-4ftR**-r4»ffiT-*4C:fc 
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[0 0 7 7] itz. 11*313 4 <7)&Wii. ffifctfemt 
offliz 5fe#»« 4 *1" 4 $&jt^-tX'$> o X , ±ESfc #* 

KffcSiiT*$t}, ±E£*«*o£?LKfbSftfc*lHiS 

[0 0 7 8] ±E*«tt4;ii:J:l), 
4fe«4. mS5i:ii, ^7LKfb$iifc 

* watt z>ztw&tzz> 0 

[0 0 7 9] »*3R3 5 cOH^ti, W*JI3 3 i 

^t±»*JH3 4 UK**5»jfc*?--C*o-C\ ±Efc#« 

[0 0 8 0] S fc, If|5j<:3l3 6 00|§^l±, !S*Jf 3 3 S 
fc(iR*4t3 4 KEISOf&ttS^-CAoT, ±E«*« 
*fto£?LKf t S , SfiilttftS^ <b 4- 4¥ 

[0 0 8 1 ] ±ffii«tts;ti:j: •}, 'J-^fEaK* 
E*it1" & fc#U*-;u*4v^im^7±A&a f l&ii45a 

[0082] ig*ii3 7<oi&b^i±, nutmmt 
oiiiic«»M»a*i*t*i-4«*«^-c*or, ±e* 

[0 0 8 3] C^iH'Mttl.CtUiot, SI iO 

<o-&x$hmzm±1-z>z\trfx-£i>„ A. ±e«*;o» 
±E**M*iS**li, ffeftftit 

[0 0 8 4] i fc, 3 8 <0§§^(i, SttfJl 3 7 U 

E*o»#?[rf--e*oT, ±m^mmmmit. 

[0 0 8 5] tfc, sS*i!3 9«^li> SS*Jl3 7 d 

[0 0 8 6] itz, W*JR4 0<D|§IJU(i, IS*Jl3 3 - 

[0 0 8 7] ifc, W*JI4 1 <0&9j(i, IS*3I3 3 - 

[0 0 8 8] If*Jl4 2^Wli. m&tf&Ut 

<r> rat z 5& #t * r-iot, ±Ef£3fcn 

®<7>r*®1B!l*4vWi|&&ffl<rco *>^& < t t -^ffiM 
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4. 

[ 0 0 8 9] ifc. »**4 3<7J56W(i, K&fcftfet 
W Ffl U 4*1-4 o T , ±E**a 

[0 0 9 0] CWJ:i4;i*i:J:oTt, «*i:ff4t 
4foRj»T?£-J-4, + - ;u £ 1 <o WfS&*li£<7>fE® 
«4i«;*;£-*i:4.r fc £&*0-C« g$£ft&3US-f4 
C: t^plffit4'4 0 

[0 0 9 1 ] ifc, S*JI4 4«ftWli, W*JR4 2 i 
fcttt«a4 3 KE«*>S&#*?-e*oT, _tE»*8l 

ffc»Sr*i-4Cfc 4#Sfc£ LT^4 0 

[0092] i/c, sb*jS4 5<r>^mt. fSimtmrnt 
co n t: TOrtft&utt 4*1-4 n^^^r-* o r . ±Em 

^iTOtSJifciSf**! t 4#©t LTv>4. 
[0 0 9 3] COiTftilSttiCtCior, US 

c0i±Aa^4l6]±i"4C t^T-#4 0 fiHffcSii 

±-r 4 <t)x\ mufr h a a § ti.4 + - )i coy± 

Aa^* { f6]±i-4 0 
[0 0 9 4] ifc, iS*Jf 4 6 0%Wtt, n^S4 5tC 

[0 0 9 5] it:. g?*JR4 7^|§^(4, »*Jl4 51: 
E*<0%jfc*^T*oT, ±E*WlfcaS**W:, m^fi 

[0 0 9 6] It** 4 8 0»«li, WmJl4 2 - 

ll*J|4 4i:l£t(?)Mf?T-*ot > ±EI£*«l** f 

<b 4- 4 c t ^^et t -r 4 0 

[0 0 9 7] »*«4 9<7>H1G(4, a»*Jl4 2 - 

IS*Jl4 4 i:iEtwMfK*3bot, ±E5fe*«ttt* t 

[0 0 9 8] Sfc, I»*JI5 0cO|§^(4, S^f-e* 
oT, i«*3l3 2-»*«4 9UE*cO§§3fe^S:fflv> 

[0 0 9 9] i/c, SS*3I5 10%^(4, IWtfC« 

[0 10 0] ±E**tncti:j:D, 
± L ^X^KS^Mmita 4 i t i>*X- # 4 o 

[0 10 1] W*JR5 2<0%WJ4, IWt»ffi4: 

r^s t pas t o n iz 4*1-4 <r> mrn 
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Sf*ot, ±EF*1I*4<.»li_tEJ*ttJ:lc. ±!E5fejfc 
tIM £ ANSI" & tzto<r>m& * Efi-T 4 iUfttEttia t . 

[0 10 2] Sfc, W*«5 3W%W<i, 

±E»* * 4 1 » li ±E»«± K * E« + 4 «tt£II 
IS t , ±IE«i*:<0|»S«|*4 </>J±Htft««> o *>4>fc < 
t t-^**?L«fti-4^7L«ftISt» ±E«M*o£ 

riti-a Ernst, itt4:ttft»tuv»4, 

[0 10 3] !S*«5 4<D$ftl»li» »S£|£&£ 

HE nfil * 4 w » (± ±CEMi ± I - ft * * E« "t & ttttElt 
18 1 , ±B** O »&fl * 4 w » 14 Pfc&ffl OiW< 
t fc-#4r£?L«<t1-4£?L«fbiafc, ±.%mW<r>$> 
?L1HfcSii*:*KiS«K, ****** 

«*3B*+**#iat, ±E»*««o£?L*fl:3*i 

fc«l»=*»<tjS6tt««*rE«+*E«iai:, **t" 
[0 10 4] ±E*ttt + *w fclCfc 0 % «*USF-^+ 

***»4 

[0 10 5] W*H5 5^i§li, M$JR5 3 i 

1418*115 4 uE«o»5fc*^-oinai*ft-e*o-c, 
-tE»*«tt«> £}LKfb ? iifz&ffi tc, « ffifftSHS ft 8 
*E»-f 4EBia**"f 4«rt Sr^fSt Lt^S. 

[0106] * fc, 5 6 OHWI4, Mf^tR 53* 

fc!4»*JR5 4 UEttOftjtas^WSa^ffi-^ioT. 

4<> 

[0107] ±E*S«>4 T l=, ****0±*tispffl 

t^flit*!;, ft«-T4»fe$£:(;t|&C£Ott£li 
* 4 0 

[0 10 8] ifc, »#JR5 7<0*&9i»i, I»*3l5 3i 
/;I±H*«5 4 UEHofcfcas^Ria^Ss-Cio-C. 

±E«tfr E*xe (* , ft %.<om m t - *r« «c * k * 

&j«#S:E«i-*IS^*>), ±E£?LRfl:l«H\ ± 
Cfflli: 4 0 ±E»R*«HJ-*4 C 1 1- 4 i) ^TLKlb* 

fr-7ie-c-*4cfc*#«fc ltv^„ 

[0 10 9] Sfc, Hf*JR5 8*5«lJI§li, MfcR**: 
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<r> m - % it ma * * 1- 4 ^Tt^i 1 » « a* s t- * o x , 

±E»« * 4 v > (i ±E»S± U 4*1$ Sr Eff -T 4 ftttES 
Igt, ±E«tffO-ffi<rffiWffc-r4fflWftiei:, * 

[0 110] tfc. 1***5 9<0MWI4, 

±E»«* 4 ^ » (i ±EK«-t t-JKfl: 4 ESt" 4 ttttEft 
lit, ±E«t#<o»ffifl|*4 v»(4Bf««wo *>4>fc < 

10 (C, %*USF-^-r4*K<rE«L, ±E«tflt t ±IB«* 
C^tiftgtCi *Jg*-f4E«ia 
t, tttSCtt»fti:LTv»4. 
[0 111] *7t, Bt*H6 O^ill, PiStP^St 

±E»S* 4 v > a ±E»a± Ufltff * Efii" 4 »#Efi 

xa t , ±E«t^w RMEiM unefefl wh^4< 

t fc-^4ffi®ffci-4ffiffiftiat, ±E«tfltOJa*ffi 
j£«U, «*USF4-i-4»R«:**S*, ±E«fltt± 
E-%* U SF4-i- 4 % K t ( : 4 *) %jtmm Z ft Si" 4 

20 lat, *^ri-4c tzasmt lt^4 0 

[0 112] ±|£*Stt4CtUJ: »), lEffeftdSF 

*HS:it44«-P, i£«J£#&:jfc£3Egi-f 4>1 tA f 
[oi 13] * fc, tt*Jg 6 l nftwit. mim 5 9 i 

fc(4«*«6 0 UE«<0»**?«>«jt*ffi-C*or, 
±E»*a«Lb . SWIftiS-tt^S^ ?> i 4 4 
iO }|M+4*Pfift«JB*ia**+4Cfcfc#ifci Ltv 
4 0 

[0 114] ±?EMttS;ti:it), 'J-*^|>fc£ 

P*ih-r 4 1 # \z * - ;w * 4 ^ » itm^a a a imas *• ^ 

5?4 <ffo C t7& ? -C#4 t*tc, ia»i-4RIMiSfcl4» 
§4, 

[0115] 4 fc, m*Jl 6 2 cOHHBii, 594 

±Effi®^biai4, K7-fx7f>^i:it) ±EI&** 
40 *ttHfct*I8-C*4C t iftWit LTV»4 0 ±E 

[0 1 16] 

B) JUT, o|feW*icov>riaBoua6^v» 
Tla^1-4 0 

[0 117] ft, JaTU/^i-*i£Wff^ (H2<0|§^gf 

•ctraat) t-(4, *«i&7fc^ : f-(co^TisiB^-r475^ ± 
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[oi is] [tanm&m i - 1 in u±, ^m<nmm 
mm i - 1 ^fattWAitm^nimiWmmx- *,%><, 

mi i^tiTi:, l 0(4, *«i±u« 

[0 119] ±E«**«3<1, *'J-7-3At, 16* 

3 Ft, Sr^/iWdt-Ciio ft, Hlt-li, 1 flURtt 

[0 12 0] Sfc, ±E5fe*jH L 3 GRtHMfflfciStt* 
K3Fti, «jt««3 o Blip (»&1£>6IME4'n|44> 
n) *|fll(CiJ^r*SCUfl'** c **. BP*>, %ftfll«3 
l*IT*, RS4tc£t>fl| (ia*±«) T-l±|feit^3GS. 
I>*lgfrf|fi;s*t 3 FOiSSI±iS< , Wsm.2 UiSvHIl (13* 
IFffiiJ) ■Cl±«gE* t Wv»o »U<li, »*»«3 

!»K 3 F*«S*E Li J: v»„ BP*,, 
%*«*3I*i-C, »*2Ufiv»1BU, WEff 
#'J -7- 3 A«)**«ffftt4«**« 

[0 12 1] (84, ±E»*jJ- : T-3GR0 f »W*aSttWJ( 
3 F75 r flI)?*[S](-iJv>rig«^^*4i: Lfcrt*, 
®i*3ftT\ ftjft^?- 3 GO**fltqH7fl](=i»<'»-caUE 

[0 12 2] ftftftttSdWJ-r-S Afcftjfcfl" 

^•3 G <0 3 *i (WW*ii&1Stt*3 F«i#«E* 

f) > l§7fc»T-3 G*lliy£At*OftKU5H&*tt9* 

[0123] ^mn^m^itmirn^mmi. wt 

c0jil9T-*4 o BP*>, HI K^Lfc^frlSIS&TfcSt^l 0U 
fc, Bt2*«.*-*i', l^ffi4^<c.S^75 s |&7fclSlt3 
^f-l4Pj§g2 UlSj^oTyEtllU-to 5§3t^it3 + 

[0 12 4] ::t% ffe3tO«j5£^^ (itASflfcfcSE 

( l ) r±A«»KU*ft & * - * £ t?w»«^* 

(3) %#5^oBfe^a»feof&#*?-a&$ 

[0 1 2 5] ±ie<7?T *>, (2) t (3) CO(,>TI4, 
( 5 ( J QHttt % <r> i> <r> <ott S T-ifct £ ft 4 4 <0 T- * 2> „ 
[01261-*, (1) «*-*tlf«f|g^$ 
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[0 12 7] -f-.IT\ 7 

X 1 0- 7 cm2A-s^±, '& : j-<n&tbg.l> t 5 X 1 O-'ci^/V 
;0 [0 12 8] ifc, ±ELfc56*«Ii'f,#x.4t, 

[0 12 9] ?£oT, HI IC^-tiTt:, 16*53-?- 3 G 
RlMMfHrjSttfcK 3 F *«RJP*|fll T*«K53-**^oc 
tcit)> 4?iL<(4, |fejt«i«3WKIf*|6i»ciJt> 
20 T , ±.E%# fl^F- 3G5 0 f «^*&JS14%R 3 F ft L 

fcvMirattfi-ac ti:i 19, %7t^it3rtT-Jr ^ »;r 

lfiiS^<o^4-4^IltA ? SfiS:?n-&^;A, _t!E (1) OS 

[0 13 0] [**OBS8l-2]H2{±, #*HH«>*J|| 
OffJ® 1 - 2 K«**«»**^«**^-t|IE*|a-e 

02 (a) imm%:itm=F<nm.tt&mi£.m. 112 

(b) Jim 2 (a) c0A-A^?lffifMH!T*** o 
[0 13 1] H2 UTjrf 4 n u, #«l§*^2 0 14, 
^«2 1±(C7. h7^-/«t:M?it?tlill2 2 t, m 

so r^®2 2±ujBjasnfc«*»*2 3 1, tmitmm.2 

3±i:±E»t2 2 t^-ti,Xn x b 7 f T^ICtTM 

[0 13 2] -kfS£1£2 1(4, *%W<7)#«56** : f-2 

0 tti^T-#4 4or-*ttl4'J: < , #7Xi4^li*'J 

1 it (4 4* f 03pa?l*IE*ffl^»* - t ^T- i 

4c 

40 [0133] _tier#H 2 2 RlfiEBf* 24«H^ 
< fcfc-*<4, itH^*^^(4^JI^-C*4£-^* f *0, 

2 3 3i*e>o«***i.a5i=jRt)a-r 0 

[0134] ±fer4S 2 2 t LT(4, a*, -f > v ^7 A 
r<>*H{F (I TO) , Kft»4:4roaW*«* 
IvJCtji^t* Ni, Au, Pt, Pd^t'Wi 
JR*ft*ffl^Tt iv» 0 I TOBll4-e-OiaWii*|6]±S 
itzlimiim&fcT2*t2>EtoT\ X^7?, jhw- 

50 ^ill?iit^l.„ ffc, SI)¥(4.£-St $ii4->- 
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v mam. t »mibm&mfr *5e s tn>& y 

'h$ < 0 0 0 AJi«.±<7>«??T*fflv>f>ix*v: t 

[0 13 5] ±I£Ptffi2 4 t LTIi, A 1 , A g, A u 
MgAg^, A 1 L i ^ifOftfM 

ft. Li/AK Li F/A 1 &£ , Ott*HSfc«>1B:c>& 

[0 1 3 6 J ft, Ptffi2 4 1±, S>>(Cit3c 

[0 13 7] 4fc, **4fc03B».-C<i, TjJ»*>««2 1 
/m&2 2/yt)tW$.2 3 /Kg 2 4 0WU*«Sitr 

&k 2 1 /mm 2 4 2 3 /»* 2 2 <om t l 

[0 13 8] 4fc, £1£2 ll^fe BD*>Pt&2 2 0 

0m-f7t*(ZJ±36«2 1 tdSW3HET-**de:-S35 f ab4o 
[0 13 9] ±E%j6«*2 3»cov»r»tW+ 

£0 ±fEf§7fcSB*£2 3 <*, *'J7-23A > %±fr=F 
m 23R, «*«^F (ft) 23G, Sk±fr=f- (*) 
2 3 B<'i5i4, 2 3 Al±, ^itWM2 3 <OS 

rt*|fiU-ijt»-cJl*ttUE«siiriJ»), 5&*»R2 3 
R • 2 3 G • 2 3 Bli, ±IEP£1S2 4 £ J: OUifEPt & 2 

fc, ±f£f§7c;%g2 3 R • 2 3 G • 2 3 BO«K(d\ ■€• 

n-rtu ±se»*2 4&£tf±.%mU2 2 KW&^fa 

[0140] *»WO*tfc<05KJR 1 - 2 

wnmmmm 1 - 2 i-»**«»**?-05«si*ft* 

[0141] (1) 4f\ 0 3 (a) l^tiii:, £ 
*S2 1 ii:x/<7 ?\ 1^ h n > tf-^^lf, 
■TU-x-f >^&fO*«lftUJ: IT0W'f»44 

PIS2 2 if^m-tio 

[0 14 2] (2) 113 (b) UjjrtJ: n tc, ± 

h UvX h im^^XM%<r>7 * V 'J V^7 7 -f (' J; l)/* 
[0 14 3] (3) 0 3 (c) (ZTjrt.fcTi;, ± 

ser#S2 2±tr, wix.(f, -N-tf-^*^/<v- 
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JUM* 6 4 4 2 3AJlSllti 0 fifcBUi, . 

«1 ±ffitf'J-7-3 A«)KI| l±#U$UIK 

L5.-v>^ ft±4 L< ti#j5 0 0- 3 0 0 0 AfiB^i 

[0 14 4] (4) -fcU, d3 (d) (Cjjrti o U, ± 

*fe*j*o»jtia^f-t«jS**4, JM*ffil-li, RGB 
■7 * * ? - *fMM-*»£\ i i-'#fe<0|§7t^ 

2 3 R SrjSttEUjS^LfciSiKt, 4 st-^ v Y2 7-i 

X h v 7'«»t2 2-Wi *>, (2#i3 

[0 14 5] (5) -XU, H3 (e) (C^-t «t o U, PI 
«(C^fe<0%*55"^- 2 3 G <Oigffi5r 4> ? V 2 7 * 

ii>tifefflo^ i-7-f7 , tti»i2 2±up±m-*-4o 

20 [0 14 6] (6 ) i^U, H3 ( f ) K7Fl)-<fc T U, » 
fe<0^7fc55-T-2 3 B<7>i§#E£pilt*U. *fefflcor^g2 2 
±i:P±tBi-.2>o ft. *t> WOffe7t7>?-<OiBTflI(C# 

u»j^(±^<, 4ro«#u«TU-ct iv> 0 ifc, ffe* 

WtiTLfcft, ^t^«P4 L^o BP 

*>> ^fttSi-^CttzJ: l) , |fe7fe^2 3 R • 2 3 G • 
2 3BC0, ^'Jt-2 3 A^<7)jgit* f -(fiilT-#^o ? <b 
tC, 3 A^<0«iSfc<Eii1-**l6, 

30 [0 14 7] (7) H3 (g) l^t-tTi:, X 

h 9 -f -7-*tPf ® 2 2 t m^-TZ iii:, x h 7 -r^w 

[0 14 8] ft, ^nrnmm 1 - 2 r*{±, c 

14%K £53-ift L 7t # 'J -7 - dfc jfcfl^f - *aa $ *t <> «t 

40 [0149] ±!£tSl: <t <9 , SSifcfl^f - 2 3 R • 2 3 G 
• 2 3 B^-f >^vjlv hftUJ: •) *'J-7-«t>i:SI§ 

•y KO/X;U7»*fS4*^t(ii-<, 5£1tft3-Zmfi1rh 

[0 15 0] -XU, ±ie^dt^i£(;J: i)^KSit7t*« 

-T^o 0 511, *«W<0*ttO©ffil-2ue&4*tt» 
50 7t^<ol&7fefltSoifta»*(:o^TSJi^i--5/c*!)<ofiE 
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[0151] fip-t>, 05(-jni-J: o %3fc^*S2 3(0 

ttOSg 2 2-±(C-?-n-?-'n%jt55-+- (#) 2 3 R, 56 

(flt) 2 3 G, Sbltft* (*) 2 3 B 
■Ct'47i«, &§£tbfr?-2 3 R • 2 3 G • 2 3 B<7>«S5t 
*MU &r«§H2 2-<7>»&+*±^efiU±Jt>T**t^ 
2<OWfflU|6jA»-9 i:liiT, ft»*fl^2 
3 R • 2 3 G • 2 3 B <75«S(i}*^-f -So 
[0 15 2] :oii5:|ST*40T% &%±fr : f-2 
3 R • 2 3 G • 2 3 BO*il^ilOifc*ttiSOiliaEli'J» 
£<^<0T-, #%7fc53-?-2 3 R • 2 3 G • 2 3 B^iftCO 
£o J: o &.I£:(15: < , iftfe^/h$<, 7;u*v-«7p 

[0153] £<bU, 2 3 A + U, -f > * 

•>'i7 h 2 7-«rfflv>T^ >^v*i-y H£U1 0 f&Tt* 
T-2 3R-23G-23 B Srftit S*Tv>SOT, ±ffi 
23R-23G-23Bli, ftftflttft 2 3 <7>|& 
ft24 r#£ 2 2 11 J: I) i*K75 f iS < & £ „ 

[0154] iot, ±tmm<r>fm i-i t mm*. 

[0 15 5] 1411, *§i«^ite<Of^ 1 - 2 

[oi 56i 14 ( c ) it-ti, m3<r>m-ktmu<^ii 

St'i ») , »fe 2 imtiL ?W:£«l±i:*'J7-3A 

[01 57] *C, l&Tfe^ 3R-3G'3BJ.f]7 

[0 15 8] if, I TOJi'fc£&X l« 2 
nH. *feffltf>ES±cD*|MJPg|5£&ttfc-7X? 8?: 

if ifc£fflv,>T, in 4 (d) t;^i-i ■? tc^^ftta^^T 

[0 15 9] SEV^T, |WI#0^ji-r% 0 4 (e) , 
(f) U^i-«t n H»fe»**?-3 G, *fe»#fl^-3 

B£«as-*4. &. *o»*^osi$caa 

E|J*>> lfe*fl^f-3 B- 3 DO, #'J 

■7-3 A— <OjjtiS* f 1EjiT-§*o £<bU, *')7-3A 

T, *U -v- 3 AanJr»&«fl:fcflJ^4 C fc jMfri L 

101601 0 3 tlW;, X^l"? 1 

[0 16 1] ft, ±f£t : (i--K , J^-Ulfe*53'^^«i2? 
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iz %.itfr=F £ «it S X fc J: v». 
[0 16 2] Sfc, *5&9JUlfc4#tt»**^«ii# 

(I3?*l.^ftt'*4 0 
[0 16 3] BP*>, 0 4 (d) - (f ) -C, %*»?-3 
R • 3 G • 3 BS-sK^«L31UJ: -7- 3 AUftiSS 

;o <.>(ix? , ;->en«s^fflt^r.-K , ;-v'-3 a±u^* 
[oi6 4] :o»*t, ±iEtR«, §§*^wen«ij 

»UJ!M&3!«:*t T - t* f «tfi Lv>„ &1t#?i 
iS*»-tiS«Et Lt, tf'J 3 Art f pTi§&i£f$:«-fflv>& 

friliSHtUv'o 
[0 16 5] [*jfc<0»]gl -3]H6(i, *«W<0*ifc 
20 <0«S 1 - 3 UifeiWm^S^RISIBfiBBI-C**. 
1 - 3 *«±IS*MlO»l8 1 - 2 
(1, %jfe«*S2 3 *>lZ§£±fr3-2 3R-23G-23B 
2 3 E-jJTME-f 4 C t X*> 

i> a ::t, *«;-r-2 3Afc*KfKrjStt*R2 3Et 

11, f£ft«#2 3 Offi|*l^r|fi]UiJV»Taae*)UE«Sii 
tl>4o f^^itilf, mi?f$migtt»R2 3 Ell, #>) 
-7-2 3 At UJSj— t;»ffcSiirw»*. I6*fl^-2 3R 

• 2 3 g • 2 3 b i:ov>t ii, ±timm<omm 1 - 2 1 

h 7 -C 7-^<75R|g2 2 -± lC-?-ix 

[0 16 6] [*itOJB»l -4]0 7 11, 
Off^ 1 - 4 Cff «O«BgffifH0T-*4o 
071Ci5V^T, B6t*4*jStt, SWtsillW 2 3 E 

4<7JT'I1^ < , %*^2 3R-23G-23Bi:|Bl« 
U, Kl*l^(filUj3V»T«SlC«-**^FOCi:T**&. BP 
*>, §§5t^2 3 R • 2 3 G • 2 3 B V>8B 
*USW»ii1±^K2 3 EiiS5iftST-^i£i-4o 
[0167] 1-2-1-4 lZH-r*#» 

40 *JR] -If >; -7 - tj-JR. t L T (1 , mffif tw&tiO # «J -7 - d« 
4fi L<, ttt .+>-^*&jS1±<D^'J-7-^jf i 
*-;u^ft<0.^';-7-(i, rO+ -v 'J T&mfetfl x 
1 O-'cmZA-sWiOtWTWi L< , 1£tC(i, 

N- tf-;p*;u/N*/-;i/^4fi 
[0 16 8] ^-^tt^tt^U-y-ifflv^jJ*^ «ff 
f&i*#t Ltd, IfiMJffli-^ItWi Lv». 
?f>i:, W^aSfl-O+^'JT^ttSJ*, 5X 1 0-«cm 

* * * > t •/- ;u si mi*-, h ') r /- >i mmfc. 

so t' y v > i% if te, r ;u r > > K-2gf*, * y >; y - ;u ^g<$ 
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(i, ±m^')-7-r-HLX 3 0-12 0Aik%t'jbhZ 

mm-h^itx-u < , i2o sa% «t *) &mui# 

[0 16 9] ftltfrl-t LT(i> • Vf-Wft#U 

7>h7t> If if fa, .W7Y'p It* fit, 7 ? D 10 
->7->l££te, DCM, t-fAV7h'it' 

wfe*»tfU-+'fe**fflv»4 .It ifc, 56 

t LTIi, IgffeTt^OY + >fb^x>-> + ^75 ? 

±f E * - ^ ffi^tt #>)-?■-<?>'{ *>it#f-> 

[0 1 7 0] - 5]S8-m 1 0(i, 

wnkmmm i - 5 u«-&*^i§7fesf : f <7m®wm® 

2 6l±l : ftXi, 2 3GliH**H : \ 2 3Hli+-A 20 

2 3 I l±«^8fc£14*m-C**o 
[0171] ±Se*-^i±A«2 5(i, Twffi2 2;4><b#& 

&<> *-*ftX12 5 t L.Tl±, ^(TM^WbtfxVv 
■r;Klp(h)) t, ±IE^';-7-<0^ *>iktff > v-v A- 
( I p (p) ) & U^tfEfi&fco -f * > ft r- > -> ;u & v> (i 
ft*H & ( I P (a) ) t <n W&i)K I P (a)< I p (h)< I p (p) t 4 

«7*>v tt lSi^ii-tWi L^S -JO 

[0172] ttz, ±fE^i±AH 2 6 t±, 2 4 *» 

<£><> ^?-i£A»f 2 6 ttTIi, fWSMWi^vWi 
tt*Htt**, ±EBfe*ott»H»J: •) i/hS^*M**fll 
v^lt^liLv'o #U(±, •>''Jf7A7i'n-/7- 
y'7f^A7?n-/T->, 
*>4?& < t 4 1 ft^<b4*::£:75 s 4?i LAN, 
[0 17 3] *-)\s*nm#2 3H(i, *-*&A*fcH 

4BHTC*AS:h.4o t*fL*-*axi2 5 fcl±#l4 40 
'9. Ht2 2 t«**«2 3«mii:it 

[0 17 4] *-Mlti8*f2 3Ht LT(±, <?-*M + > 
fb*"r > > \ ±IE* >)-7-<F>-<*> ittff- > > -V 

-^fel7g#<0-a-*^li, ilE.fn-llitUl 0- 1 

2 oif%t**; tAWi fip*>, i om*9&* 
i?fC*ti-H3>4 * - ;u it Art*-? & 1\ 12 0 Sft% «fc 0 £ 

[0175] ±5E+-^i±X»a 2 5 , ^SAi 26, 50 
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W + 4o dl 1 -El 4 11, *»WU^**««7t*^ 
[0 1 7 61 HI Hi, (*-.M*jBtt 
fllfifcoWfcfctf;*?-, 01 2 t±, BHI/+-*aAf/ 

( * - * mmfe # t - + + i&Tfcfr 

*T-U*E4:entnL7t»^ »fc6» P#Hrt> 
<b*^-7j*%**«izi±XSit4o $"bl-#L<li, HI 
1 iZTp-tX n (c, f ') T(ii±AKS<7>i O'hS^^ 

r% i+tU7 oitARSS^J^w^ 
(J^A(i^icec:i)> aZj*1EII(±fiTi-^ 0 

ttfX'&Zo MZ.i£<{ *>-fb--p7->->-v;w75 s r# 

et^-^lftaHt^U-v-oMH** J: 7 4--+-^v±A 
• tlf AL'fc*^-, HI 2 (-^i-«t -7 U*-;Uy±A»S 
(i^fD^ix, iE»mEtfi:j«^#-2.o ?"bi:, HI li: 
^-TJ: -7 U^-^iiAKS^lE^-viARSUib^T^:^ 

mi 3ii^S/H7tnm MftiStt* + 

+ /*¥-aA«/Bt«o«iSo*«» 

$ ^lE^-ilW* * t og^iiAl ^» Ai-* C t iz X 
')> II 3 Uf t i 7 i:»«Sr/J»S < t4 ; i: #1?* , 
KWmEOftWaofftjfca^SrliliT**. — ^> eh 
4 i±»S/fc#«« ( * - u -7 - + * - 

-«t 0 <>/h?v»fca&, HU^ti -9 u*-;Ki»S*»i9 
tt«5fe*««* - UviA * it, * - ;Hfeii 

tt.-KU-7-UytAStLfcai^UJfc^raAHEKIi'J^ < 
4-&o S£oT, *-;Uj±A)SS:lf A Lfct§,& tR^tc, 

[0 1 7 7] t*>^>A, ±IEt#fiS:<^a*^i3-^, ED*> + 

«*S S- * - ;u -7 - + * - >u + s^lftis 

W+f&Tt^ t LT, ?<bU«^i±A)BS:lf Ai"4, * 

[ 0 1 7 8] i^, ±IE^JS<7?B.i E . 1-1-1-5 Ti±, 
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[0 17 9] ±C**^?B3R^a6^^fc*»ffllU 
(ftlfctil 1 ) ±E*if>«« 1 — 1 -e* L.£G9 3 <r>xm 

±i:BS2tLt 1 I T0t^<7 *i£U<fc OAKL 
fz 0 jSi, ITOOieiil^lOOOA, ->-h»t/t(i& 
l 5 n/Dt L> v + h g yy^y < 0, B3 o 

[0 18 0] ±E*«*i*ifK Kf^7X-7®i 

L£f£, ^'Jv - 3 At Lt^'J -N- tf-^rt^'V 
(P VK) <fi^*ft2 8 0 0 0) t*|Lfc. P 
V K (i * - >U fstjMtt ^'J7-t^»), -t O * -V 'J T H tft 
*ti£>2 X10" 6 c m 2 /V • s -C<$>&o JftHEtt* P V 
K3 0 0mgrMU>30ml Lfc»«*fl|v* 
t, x tf > n- bffinJ: OffoTto xif>n-Hi, x 
^ftE^T^fflL7^£S-C5 0 0 r pm • 1 0f3>\ 1 0 
0 0 r pm • 3 0 &0*ft-Cff o tz Q 

[0 1 8 1] .t-^yiz-hilKl 10TCT 

lfrWl&MmiftotZo PVKOdfl^lOOOAt 

[0 1 8 2] 7fiPl<7M v**-y h7'U>^-^ 

fflv^T, M&T-^Pifl^ I TO*tt±<7>tt«i::irF 
U Lfco ffettfl^f-li, (3R) 

tLTt'fiH/y KSr, Stfeffl (3G) tlt^7<J/ 
6 4:, Wfeffl (3B) tlt^7'J>47 *ffiv>£ 0 & 
IftftSHWi, Wiilmg^nn^iUlOmlC 
»*Lfc*«*:fl|v»-C* -f >^^y K7 4^ttBLfc. 

^Tl 1 0lCtM*»Ml«To^ 0 : 
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* [0 18 3] ftf&lC, »£4 atLi/Al flilS 

0- 6 Tor rTt'ffv\ ifLi^l^O. 5 A/ sec 
<7)b- hT'l 0 AS«Lfc«t, Altfi30A/sec 
f 1 5 0 0 AS»Lfco »S*)JBtt(i* ^«^*?UJ: 
»&2 ta^l"** F7^:Kt I, $S(i 3 0 0 M 
m t L/Jo 

[0 18 4] {H*flw^^*-i/^^i:ot»rii, I 

TOO* * >-ft--Kf->'>^^AM. 9eV, PVK<7M 
70 *>it#T> ->^;U^5. 6 e V. «?-»#n;tJ**2. 0 
eV, ±4 to Y&4*>it#T 3e 
V, *f««S3» c 3. 5eV, > 6<7)>f *><t* 

r> v**3& f 5. 4eV, S?iftM2. 9 e V, * 
7'J > 4 7<7M * >ft--tfT- > ~>-v;l^ ? 5. 4eV, ST- 
HfD^^ ? 2. 5eVt*^ 0 Li^ttfW2. 9e 
V, A 1 (D&mmmU . 3eVC** 0 
[0 18 5] 4fc, %**«3+0«*»?-0«gE»* 

[0 18 6] LT^«SL^**Sf&7t*T-Ui3V^T, 

(1%) -J-tL-ftLftjfc^f-UisH&Lfcfe (^'OH' 

y K : ^vj > 6 : Mt« ^^'j>4 7 :f) -cwa 

<f&7tt^ 0 fiD*>, Bffao&a (■*) «rBfa^fe"t?% 

30 WLX'ZtZo 

[0 18 7] it:, #H*feO«8t3S!i* (c d/A) > 

««i o o c d/mm<ommm t j±. Rirmmi o o c 

d/m 2 WUa$ (lra/W) ^^KC^-to 
* ISl] 





(cd/A) 


(lOOcd/tfH*) (V) 


(lOOcd/m'E*) llra/w) 






» 


# 




m 


m 


m 


19 




£BM»1 


1.5 


3.0 


1. 7 


12.0 


11.0 


12.0 


04 


0-9 


0.4 




3.0 


6.0 


3.4 


10.4 


a o 


mo 


0.9 


2.1 


1. 1 


£fiM*3 


3.3 


7. 2 


4.0 


9. 2 


& 0 


9.0 


1. 1 


2.8 


1.4 


K**«4 


IB 


4 1 


2.0 


10. 5 


a 2 


10. 3 


as 


1. 4 


0. 6 




1. 9 


4 2 


2. 0 


10. 5 


a o 


10. 0 


a 6 


1. 5 


0.6 




1.9 


4 2 


2. 1 


10.4 


ao 


10. 1 


0.6 


1.5 


0.7 | 




1. 8 


4. 1 


2. 0 


10.5 


9.0 


10.0 


0.5 


1.4 


0.6 [ 




17 


4 0 


2. 1 


10. 2 


8.8 


9.9 


0.5 


1.4 


0.7 




1 8 


4 5 


^ 2 


10. 3 


8.9 


9.9 


0.5 


1. 6 


0.7 


SSJStfll 10 


3 5 


7. 1 


3.8 


9.0 


7. 6 


ft. 7 


1.2 


2 9 


1. 4 


XttM 11 


1. 6 


3. 2 


1.5 


12. 0 


11. 0 


12. 1 


0.4 


0. 9 


0.4 


HJBW12 


3 0 


a i 


3. 2 


10. 4 


9.0 


10. 1 


0.9 


2.1 


10 


^**tf!13 


3 4 


7.0 


40 


9. 2 


8.0 


9.1 


1. 2 


2.7 


1. 4 


14 


1.5 


3. 1 


1.6 


10. 5 


9.2 


10.2 


0.4 


1. 1 


0.5 


3WH15 


30 


& 1 


3.0 


10. 5 


9.0 


10.0 


0.9 


2- 1 


0.9 


MM 16 


3 5 


7.2 


3.9 


10.4 


9.0 


10. 1 


1. 1 


2.5 


1.2 



[0 18 8] (4£ttffl2) mSkffll U 
3 At LtP VKSr*«li-4ftfc , )U 

- 5- ( 4 -terf7^;u7 - l 



9 _ 



4-tHvT'/-^ (PBD) S:5f»L7tP VKrS 
50 S(ift2 X 1 0- 6 cm 2 /V • sf^ 0 ifc, >f * > 
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ittfr-> v-v;M±6. leV, 5?-afltli2. 4eV 
t**4o JKKIl, PVK 3 0 0 mgSVPBD 18 0m 
g^;U/^DD,t/i/Al : 1 <7)?ft£i§flfc 3 0ml 

3- hifeuj: i}fTofc 0 c^R^Wtt* (SI) ICtP 

[0 18 9] (H&0I3) ftttffll Uio^T, ^Tfc^T- 
^«T-t"i>ftte»)i:&^7t^i:PBD (Cf-ttiSW) 
^«^»«S:*TU:, BP*>, 1 K + 

PBDlOOmg, lmgcO^T';>6 + PBD100 
mg, lmg^^7'j^47 + PBD10 Omgifft 
rii h^x>t^nntw^l : 1 (Df&'tfetik 3 0ml 
U»*»Lfc«**-f hSCctO, PVK±C 

iSSTLfco ♦naSTf-otttt* (Si) us^i-o 

[0 19 0] (%JR0I4 ) 1SS£0J 1 Ui3^T, f§m£& 

hSUJ: &»*U KVtt l50Aa/: o 
T-ffifla Lfctf'J ft7x >R*fls:o -f * >ft* x > v 
;Hi, 5. 3eVfWo (Si) i,Z 

[0191] (*Sfc1W 5 ) 4 0*-^i±A« t L 

T, #V**7x>R*#*>ft*>0 *;±ie#u *-*-7* 
> R jftft t 4 * y i t #t > v -v ;u i m-t flTBRo* 
ijr-y >R*#*fflw^ 0 .-jfur-'j >R#ffo«:iR 

*T-o4*tt* (Si ) u*+o 

[oi9 2] mmu) $kmm4<D*-)i'&Amt l 

X IJ»*U Rlltl OOA^l^o W77X*- 

(nm^nftHi (Si) l-*1"o 
[0193] (HSffl 7 ) Uttffll 1 (C Jjv^T. 56*** 

J-*yi*-7 ?n->7->£#j0. 3 A/s e cOl/- ht* 
1 0 Af&mitzfe, AlH^OA/sectl 5 0 0 

3. OeVtWc COS^4f14£ (Si) U^-to 
[0194] 8 ) *5£#] 7 omT-iiAS t L 

T , v'Jf7A7^v7-> <7)ft *> J ) t: C it t H*fF<7) 

ttUcffv^ iiiiloAkU. co^T-Oitftt^ (Si 

1 ) tlTF-To 



(16) 1*BB2 0 0 1 - 1 8 9 1 9 3 

J0 

[0195] (^JRffl 9 ) *S£fllj 7 OS^&AH t L 
T> > , i^^A7^n->T-><7)ft^ , 9t^4, 4, 8, 
8-f F7^X ( l H-tfvV*-^- 1 --f/u) tf^** 
**-^4fflv»fc 0 4, 4, 8, (1H- 

fcWMUfr^ Rlfli 1 0 A t L£ 0 4, 4, 8, 8- 

;K7)^T-fMn^(i2. 3eVt*4o :WO«tt{: 

(Si ) U^-To 
70 [0 19 6] (lUfcUJlO) *tt«3Ui5t^T, 

-3 At LtP V K SrftR-t *ft*> 0 U * - ;uf|JS» t 
LTN, N'-v7x-^-N, N'-tf* (3->f-^ 
7x-)H -1, 1 ■ - tf 7 jl — ;U- 4 , 4'-v7; > 

(TPD) fcjMSLfcPVKfcflcfltLfco ED*>, Ell 0 
U*i-*^*fls«Lfco TPDO^/ft-ff >yt^ 
Ii5. 4 e VT-*^o J£!Rtd\ PVK3 0 OmgMP 
BD 1 8 Omgr b t^nn^;U 1 : 1 «Offi£ 

jgJK3 0m 1 U»a»Lfc»«*Jfl^T, ItKMl tBC 

*#-c*fcr>3- hftuj: vftotio f&mmi, nam 

20 3 trnm-bltilbttt P B Doa***4r«TLfc 0 
(Si) Utt-To 
[0197] (H^flWJ 11) 14 OXSUflgv^ #«5§ 
**?tftRLfco B14 (c) S-COI8S:*»«lfc 

g&ffll£PI4lfc, t^U'vK, ^^U>6, ^^'J>4 
30 \k, 10mgOt^UyKthiVi>10mli:iS* 

h-ru-na^ liotti&rwaifio 

Pi&th'L. 10mgO^7'J>6J:Ml^x/10ml 
Ujg^L/c^iK*SPSLLT5feii--5>^U^<bL, 1 1 
or - l»P«ILt a^tH»i:v^^S:8ftL 
T^fx, 10mgO^7'j>47ih^x>i0mli:S 
^LfeJSittirfflv^T^jeLSL, 110t- 
40 ILt ttC2 4 t ITL i/A 1 ff/f 

tH«HJt^«*i£UJ: i)*IllLfc 0 COST* 
^#14* (SI ) tZ7f:i-o 

[0198] mmn 2) nmmi 1 izt*\,*x* #y 

■7-3 At LTP VKSrfiKBt-t-^ftteO 2- (4- 
tf7i — ;u) -5- ( 4 -tertr^ il7x-;l/) - 1 , 
3, 4-*Hy77-^ (PBD) ZfrlfrLtzPVK 
Zf&mLfZo ARIi, PVK3 0 OmgSVPBDl 8 
0 m g i b )l>J-> t ? un*;u A 1 : 1 jR3 0 

m 1 lciS*»Lfc«ilt*fflv*T, fc|B|i;*ftT* 
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[0199] {%*tm 1 3 ) -m&M 1 1 U 

rt'W-y K+PBD 1 0 Omg, lmgO*v'J>6 + P 
BDlOOmg, lmgCO?T>J>47+PBD100 
mgrWiiMI-x^i ?no*)Ul : 1 cD?ft#)g 
13 0ml US^L^«jfttfflv»-C. PVK±i:Igl 

[0 2 0 0] (*S£« 1 4 ) 1 Ufc^T, %7Gfr 

ft, t-f^Uy Klmgi 1 0ml Uj&jJ* L 

v§i£&ffit>T, mm<r> i Toit±i:^? 

l 7t 0 raw: ^-7'j>6, -e-n-rti 1 

mgrh 10ml t-fS** L fciSSfcfcflJ^T , §fM 

F-ru- H:i ") 1 1 OC-Cl^waM&SLfco Sf* 
U, P£®2 4 t LTL i /A 1 fft*«&**Ett0ll fcffi 

1 ) Utf-To 

[0201] mmw 1 5 ) Hlfcffl 1 4 tc&^T, rj? ij 
T-3 At LTP VK«r«:BSi-4ftt>») (C, 2- (4- 
t*7i-;U) -5- ( 4 -tert7*^^7i-JU) -1, 
3. 4-**t-/7'/-* (PBD) &frlStL*:P VK 
Sr^EIRL^o )£Sll±, P V K 3 0 0 m g &C/P B D 1 8 

0 m g i b ;H >t?nn*)Ul : l <r>M.'kfe1& 3 0 

[0202] (n»0i 1 6 ) nmm 1 4 ujs^t, ^ 

^ >J - > eUSlJ 5: If 0 tt*> 0 IZ tPB 
D <D ^ffl^T** 'J ->flHM*:*Tofco ipt,, 

lragOt-OH/y K+PBD1 OOmg, lmgfl? 
7'J>6+PBD100mg, lmg(Oi'7iJ>47 + 
P BD 1 0 0m giZIXt'tl h *i>t * uu*)VU 

1 : KOi6tiSi3 0mli:i)l>LfcM«:, PVK± 

(ftl) U^-To 

[0 2 0 3] <*2 0»9!»KJ3li4*ttO»S) *2 

t ±khme t <d n u t± , ±ibh* -5 » h t 
» 5go««nc*tti-* tzttxvmmtt^&in-tz zt* 

. ±ISPftffi t _tlE» t o m lc#?LSft* * v > (iJffl 



(17) HH2 0 0 1 - 1 8 9 1 9 3 

[0 2 0 4] ±?£OJ:oi:, £7LKffc*4v»iiiBffifL$ 

4 #5e«* ( t* 4 v » (iffliS ft flit OSliS 
ifcliftiBiS») K*ftU 5Uti-*4i-*!»KjiTftt 
■f 4 , * - * t fc offlS fc«U*<ofEiH» * IfS* S * 
4.Ifcfc&40T-, MS**S:*St4: t^Hlt 

£4o 

[0 2 0 5] ifc, ilEffifiltO^*^^^, SEthSSB* 

jo mm¥tm.^mmir i z t izx 0, &*f8i4iig£*-t4?E 

[0 2 0 6] JaTl-*i-*tt*>JfcJR2 - 1 T*l±, 
ttt^LKffcLTta**^**, *»03BS2 - 2 T- 
(i, S&3fc«**ttBHftLfc«Jft, Sf.C« **<OJBS5 2 

[0 2 0 7] &m<n%m 2 - 1 ]H 1 5 (±. 
4. 115 UtjvT J: -5 *«l§7t?S^ 1 0 0 (±, 3g« 

20 (h^**i) ±(cBffi?ix/cr4ffii ost, xier^gi 

0 5 (c*t(6]Bea?;h./w»ffi ioit> jiiEr^ffi 1 o 5 1 

±IEP^ffil 0 1 t«|IIU-E«Sixfc»jtai*l 0 9 1> 
±IEP4ffil 0 1 t±IEf§*»*Sl 0 9 i: OIHIl:: KB 3 it 
fcJFffl^W 1 0 2 t, 4t*fc««-C*i. 
[0 2 0 8] 109(i, iGM 1 0 1 111 

* f ^?LKft$*tfc*«» i o 4 1 , %mmm io4«# 

- [0 2 0 9] IK, ±ie#^S 1 0 4±lC(i, BfffM^ 
30 1t*R3&» <b >fc 4 ¥±Sf 1 0 2 S it, RTiiftB 

1 0 2±lcfiMl 0 1 **»S$itTv>-5 0 

[0 2 10] ±IEfffiSt<Oj: t U, »jfc^Fl 0 3-£, 

§>iinttiz£ ^mmmm^^^tt-zmmm 1 040s® 
tz. ±E#?LRftsit>t*«Mi 1 0 4 oairat-mnmjjs 

ttt»«*^^4¥fflft« 1 0 2 ZlSUtZZtiZX K), i5 
Si-4^ffi (Kfe-1 0 1) t<7)S^15*¥rtt-ffiitL, 

[0211]^, ±e*ks« 1 0 4 v)&iinnu\z'%M 
mm&wKziLmi-zz ticto-ct, 

[0 2 1 2] ±I£|g7t^l 0 3 t LTI±, ^-7';>6 
D CM, 7x/+*7>9tv^7iU-+'-fef<7)J: 
T ^fiT-S&^^l UiS^fe3?^4f i Lv> 0 Z<T>mizl-7 

5 If* 0»#flJ f> «F i L < , m x. If , *7'l/>t s^-a 
50 qsiii uJ5<*fife^H3fctt#T-ab4o i£, ±EA l q 
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[0 2 13] ±I5#«1 1 0 A <D^mmt^iitz^AZ 
?E«i--S, £4vMi±f£¥iifUi l 0 2 £iSJ£ir-£^ii?f 

[0 2 14] ifc, £?LKftSit**«» 1 0 4***- 

jattwst LTm^Miistt^aifn, ;ti-, 

[0 2 15] LTIi> #?LKl*3»(-X •) 

^i-v^fe^^#3» f 4T-i L < , A 1 q> h * ( 4 - 

ffc, 4, 4, 8, 8-f-h5>*X (1H— tf?'/-*- 

l--f*) k' i 7-tf+:-;H^<7)^/F^t;^> 3- (2 

[0 2 16] *-*$&Si*mi: LTIi, PJ7x 

xlf, #E3¥7 - 1 2 6 6 1 5-?-&$RK*cO-r ^7x 

> v v > 2 Sfli, #§3¥ 8-4 8 6 5 6 -S§-£:$ftfe*cOtt 
*<7) h 'J 7x-Jl/ v 7 5 #^¥^7 - 6 5 9 5 

8-^-2r$life®<75MTPD (IftTPD) tWJ L^ 0 

[0217] ^?L*rt«u**i-*»^-u(*, m 

[0 2 18] ^fftX#||t LTI1, 1-2 1 

4 7 12 -t&fRIESfecr) ->'i)f 9A7?Dv7->, v V 
T-'-f 7A7^D'>7->, 7^^v7A* , )l'7 -f >, 

4, 4, 8, 8-th7*x ( i h — tr 5 y — ;U — 1 — 

Til, SHv5'n->r->. 5, 10, 15, 20-71- 
77i-;U-2 1H, 2 3 H-**7 -C t L 

v> (ft, ^a£i-&*ilfeO©S2-2U±5V-T, fflffift? 

[0 2 19] £7LKl*ittUft*i- ^ ±Efia-?- 

[0 2 2 0] JtfE*«« 1 0 4 4 Lt 

11, ^TLKftfcW** t ^Ttt*^*^* L^o 

^•7LS'fti--&«^i±'7i y i-x-yf t 
0»»2 - 2 tcds^T, ifflflBfL3iifc£K*ft*+.&» 



(18) 2001-1 8 9193 

•J* 

[0 2 2 1 ] WltS^ffifiSti-^^ltft^t LTI±, * 
')-p-7x-l/>f;l.> (PPV) , ^'Jk*-^* 
;U (PVK) , rKU ,<^;U /■ 9 7 ') U- h (P 

MM A) , ^'j 7^+U>^t-5-<7)|S2ffl:^, r/UBffjft 

±?*4cttiwtLt, na&*m* * - * n>& 
jo [0222] ^mmnmma. io-iooonratt 

If AUi+L 1 /3 fiaCJBlrt*?»4 L < , 5-50 
nmitfi Lv>„ BP*>, *«?«(7>^(P«: 1 0 nmWTfc 

v\ 1 0 0 0 n mWJi t i"4 t , ePttmE^SS < 4- 0 , 
5l«$tfiTLTLS7fcAf*4„ i*, £?LKffc 
Sft£^«a r #18S£te<7>l/3gJ£*<&»/ i (i5 0 nm 
tt±t^4t, #«WO*aw«fi:Tl-.S>t:*!>, S##fii 

iliv^nuifca^Ii Srv»v^ «msn^:*ffili 

t i>mm&2 5 nmJJUrtUiJ 5 
*1t«^Blw#?LS'fk*4<"(±iffliBftti±, 

[0 2 2 3] ^Hi^Tt^Ofljt^ffiJCOV'r, 

mi 6 *ffl^rsi^i-4o hi 6i±, ^m<omm<of} 

if*4o 

[0 2 2 4] (1) if, HI 6 (a) n (C, 

S«10 6 ±(cr^S l 0 5 HMU: (T^SBfiJcX 

S) o 

[0 2 2 5] ( 2 ) -XH, Hi 6 ( b ) izm^ X n 
±IS*«l 0 6JilC«R«tl 0 4' SrKfiLfco l^, ±IS 
40 i^l 0 4' til, tft^i^t, #-?L«<t^»^i6}§aj 

a) o 

[0 2 2 6] (3) ^U, HI 6 (c) l^tiii:, 
±m%W\ 0 4* **P^«|*>4v^im^l-«t 

? ±ie*nii« 75-?-ii^itT-±fewi«w#co^* s p:i§ 
iiliiziot, ±fe«t^i04' **it4c:ti:j; 
<K *K*tflO*S:iSUSLfeo fit, *KS*t^Offft 

50 ^L%1tZ'rt oT, tff 104«Lfc (#?L«ft 
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IS) c 

[0227] ±se^7LSitxfii:^^T, mm® 1 
o 4 or^Sffl i o 5 w$>z> tMiPt mm i o i isjw iw- 

10 2 2 8] (4) *C, B16 (d) izfr:~f £ •? U, 
±E*«« 1 0 4±i:, ftltfrl-l 0 3-4:iMftE«U 

[0 2 2 9] (5) B16 (e) l-THl" J: n IC, 

[0 2 3 0] (6) f LT> 13 1 6 (f ) IZTjVf J:o 
U» lEflifti 1 0 2±U»ffil 0 1 (ft 

[0 2 3 1 ] ft, *Mft*l 0 40#?LMfb<^^?*t Lt 

[0 2 3 2] f fc. t*t:«*i-*#«W» 
<7)ffl^-»± 10-5 0%3i f 4f i Lv» 0 fc-tffc<b, *1S*t^ 
<7)SiJ^ r l 0%<fc (>4>& IK (**£«) £+53- 

«btZI±, Ji8B*tt#fl-0«^li 2 0- 3 0 L 

[0233] aifii*5iriMrfl-ii*«*j9^o 

[0 2 3 4 ] S&jfej^05HfcUow»TJiS&»#a*Wt 

»ai-4*M[<0»fi52 -2 i:i)v>Tt, «Jti^f-«-» 
[0 2 3 5] **85&*«7-<±, ^(tt-^SSS: 

i>o <l!ltc % SSftfg, Ni, Au, Pt, Pd^* s ^lfb 
[0 2 3 6] ffc, RVttj&S2: Sftiv- MStftttt 

1 0 0 n mtt±o??r-iv>f,ju :t* f ^>. 

[0 2 3 7] m^iiXmSt LTOftgUtt, Tang 
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f><oaiLtMgAg&4*)Sl>l±A 1 L 

69 § < $56 & &k t <r> & &wm «. » <b n £ c t ^ 

<0|fttt*IH»&JR 1 WC, tt*IW80*£ i: 
£«4rl*<flt* LTt -t < . Li/Al, L iF/Al 

^ft75 ? »i L^o tfc, v'if 

70 y*.i">A.f*7-f ^, 4, 4, 8, S-T-h^^fX 

( 1 H-U5'/-*- 1 -<f*) t? 7 •*'**- ^o^p 
[0 2 3 8] 3£«{±, ±JELfc3»ilS:»»Lfc*«%3t 

20 [0 2 3 9] ifc. H17I4, *%W<OlEiftO»SS 2 - 
[0 2 4 0] 017 izm-t X 1 IC, *t^^T- 1 0 7 

it. tin o 4o#?LK^?n^«as^u, f§*u 

»-§-i-4»K-C*4«*i3^F-l 0 3 •••*»» S-tJrfcflWt 
l&Tt^l 0 3-4:«a$*4^St LTIi, XI^S 
[0 2 4 1 ] loiTiiitit^ctuior^ 5§ 

50 36^-1 0 3-*, MLmtSilfc*** 1 0 4 

[0 2 4 2] 2 - 1 ) XRM 2 - 1 14, ±!E^ 

[0 2 4 3 ] '1 tf - )V ii )V t f&*-&S(0 7*^ 

40 9 - n,mm («*<t*i*t^*tt*i, x^v-^b, 

atBL-S) t£fi*Jt8 0 : 2 o«ii^-eh*x> 

[0 2 4 4] :xiz. ±mmmz. iTot«Ru#f 

^H«±UXkf>3 - h L, 811? 1 0 0 nmV^mmi 
[0 2 4 5] *1»*4:JB)ftLfcI TO««*N, N — v 

50 [0 2 4 6] K^lf f*J T'^iS it - ML/:i, Mife^t 
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LXV—V&&*-7>) > 6 £ 0. 0 1 nm/s<?)IiiJ 

sr- 1 o vmmijam- «t •) »t* l 

[0 2 4 7] Sl^i* IfiiAMt LT4, 4, 
3, 8-fF7*X ( 1 H — bf 7 '/— >U — 1 — Y M t: 

[0248] mm~. A 1 MM* 1 n m/ s «D3S«&8 
T'KW^l 0 0 nraCKU Wtt^TtSH^if*:,, 
[0 2 4 9] CO^^cOBffmarSEMT-II^L^i:^ 

uft i m.=F&xmw?cm l -c v > * ^ t £ wis l 0 ^ 

6 0^feffe7fe75q#<bn, ft2 U^i".* t (c, mwrl^^fi 
8. 0 c d/AT% $^U7fel9S!tt/to 
[*2] 





<cd/A) 


^1*0)J 2 - 1 


8. 0 


3li*#J 2-2 


8. 2 


HgMM 2-3 


7.5 


^»^J 2-4 


3. 2 



[0 2 5 0] mmm 2 - 2 > ^taj 2-2 o*tsi§7t 

fi^tLT, 4, 4, 8, 8-fF7 + X (lH-tf-7V 
M +*— 0 . 1 nra/sOSf 
iS«-C2S-W3(S#L¥fflft««:»3to **iJa*H4. IIS* 

[0 2 5 1 ] C<7)3tTP<7)Blf®£ S EMT-IB^LTtt - 
ti3~6nmiS^?LJtI±U, Wti*^ 

tzo itz, S2i:$tJ:ii:, ttXaW±8. 2cd/ 
AT\ ^JC^O^Ett^o 
[0 2 5 2] 2 - 4 ) H|J§£lylJ 2 - 4 (i, ±IBH 

&PH2-1, 2-2 t<n\£%L-tz>tztb<r>i><r> (Gfflsn 

[0 2 5 3] BP*>> *») kf-^^^vN'-Z-^t, ^tfe 
Stffli:Lt2- (4-e7i-UJH -5- (4-t 
-^)l7i-)l<) -1, 3, 4-*H->7'/-* 
l&Tfe^^R LT?7'J > 6 t £fiSJtl 0 0:4 

0:0.2 oi!i£-c- h ;u jo : t h f = 1 : 1 iftsmm 

[0 2 5 4] -5-<7>f3u ±IE;Si££, IT0*«RU# 
7Xi«±i:xet-fi*t, If lOOnmOtS 

[0 2 5 5] lOiUlitiiASSt L T 1 nm<7)L i 
t A 1 1 0 0 nmML> 



(20) W2 0 0 1 - 1 8 9 1 9 3 

[0 2 5 6] CW^t:ie^mE4reP"TLTi¥(ffiL^t 
tZ, -l»t>*^i± 3 . 2cd/At*ofc, 

[0 2 5 7] ^iii:, *«W*^?LKffcLfc#tt« 
Tt^fi, £?LKffcL&<.»J*&c:JtKLT, ffltnftutt 

[0258] mmmm 2-2 ^mmmm 2-2 

(i . 5S*«« Sr filBfb L fc»*0#«»*«^t= H t i> 

[0 2 5 9] 01 8l-^-TJ:ot-, 1 1 0 

11, »gl 05i, ±E»S1 0 5U*frfoE*£iT.fcl* 
SlOlt, _tlE»«i 0 5 fc±EB5ffil 0 1 t«Hi: 
BUS 1 13t, ±R.mUl 0 1 t±I5ffe 

ittmmi 1 3 t OF^UES Siifc^fflft* 1 02t, * 
tt^^:«ftr-*)4o 

[0 2 6 0] Jiie^TcHit 1 1 3 (±, ±SSPtffi 1 0 1 ffl 
^ffiM-fb^n/c*^ 120i, SE*T1£« 1 2 0«fl 
ft?n^S®UES?ti^^*55-T-l 0 3-fc, fcffix. 
20 TV'io 

[0 2 6 1 ] Si:, ±I5*1SS 1 2 0 _tt-ii, 
. tt*R*"b*42pfflft« 1 0 2^ftS*U f£¥isfte 
1 0 2±UBfgl 0 1 *t.T^& 0 

[0 2 6 2 ] -LfEfltftco «t t (C, 1 0 3-&« 

ffiffcUJ: «)«ffi»***S*fc!&#*J*l 1 3 (WtHS 
1 2 0S1) U*tt-r4fc#U, ^jtS-^l 0 3 -Off 

Ho ffi, ±EHi4of^2 - 1 o»«-traaiu, wis 

[0 2 6 3] t««*J{?-0»3»jSi:ov>tB 

i 9 *m^xi5Lwtz> 0 ai9i±, *%w<nmmmm 

2-2 U»**«»#*^0*U^ife*^i-|W&WflHia 

[0 2 6 4] ( 1 ) ±ieHJ£«0B.^ 2 - 1 t?^L/c|8^ 
^ftwig ( l ) tra^tz, ^«1 0 6±i:^l 0 5 
£ff*ftL£ (11 9 (a) ) „ 
40 [0 2 6 5] (2 ) *<C, ±l£r#ffil 0 5±.UW1i^r 

^ft-t-^^ss^ ^£^rmwx-*>2>jkif>mi 2 o' 

^BftL/c (019(b)), 
[0 2 6 6] ( 3 ) -SfcU, ±E^*it 120' 
^7*x Sr^X Lfc 'J7?T^y^>i';f >y ( R I 
E)^(-J:0, K7 ^Ji-y^v^^fif^ 4 , MU2 

o' mwztmitL. nwmi 2 otMit (01 9 

(C) ) o 

[0 2 6 7] (4 ) ;>C(Z, ±|E*«* 1 2 OOfflffiftL 

7t^M±c 5§7t»T-i 0 3 frfHueastto (01 9 

50 (d) ) o rS5, ±EK7-fx7f>yii, /<ua-I, ^ 



-20- 



39 

ft wm^vimtfizmjZ.x-ft o x x < , t tz*mm<r> 
;i#su-<fco-ciiA r ifxmi>mmzmxi-z>%t:ix£ 

[0 2 6 S] (5) *(-, ±E*1SW 1 2 0±lC ±IS 

Z>m*itm 1 0 2 iML/: (019 ( e ) ) 0 
( 6 ) ±ffi¥fflft* 1 0 2±CHt* 1 0 1 Srff*)£ 

LA (01 9 (f) ) o 

(*3£iaj 2 - 3 ) ?t&OT 2 - 3 n, ±.%zm.mmm 2 - 
2 w^riais&afc^oJiflsCTi^i-to-c**. ep*>, # 

To*«RLt5!f?^s±i:^i;>3-h 1 0 

0 nmO*««*»fco 

[0 2 6 9] *WW*»JSLfcI T0«fit. ¥ 

ItWMO K7-fi7f > ^SSe + T, S^ift* 6 0s 
c c m, ES40raTorr, £5JH?££ti*) 1 0 OWco^ 

fc. 

[0 2 7 0] S&ftfl-^fc LtU-ffeS?-7U > 

6 £ 0 . 0 1 n m/ s <03£5tf 1 0 fPHH&tnMmz 

[0 2 7 1] 31**1. tfSX*mtLT4, 4, 
8, + x ( 1 H-kT^V-JU- 1 --f ;U) k* 

7 -tftf- * £ 0 . 1 n m/ s <7?ag«ilJST- 2 L 

[0 2 7 2] ftffcd, A 1 1 n m/ s Officii j£ 

•CWSfcjl 0 0 omCML, Gm&it^i&tCo 
[0 2 7 3 ] Z<om : F<nWiW*SEMX-&mLtz£Z 

i±A*mi; 4 i^fflftH**®*: S Htv^C t iff IS L 

T'j > &<nm&.%±i) s %hi\tz 0 itz. ±ie*2tc^i- 
iii:, m»E^*(±7. 5cd/At\ ££(c«!)SEit 

A. 

[0 2 7 4] ;«)J;ii: 1 *«6«2 - 3 

*«■ ^ffiffift-r * - 1 1- j: •) > mmi 2-4 

±LA, 

[0 2 7 5] 2 - 3 ]±E*Jt03BS8 2 - 

1.2-2 <0*«»jfc*?-(±, $Hfcffl**£7LKffc*4 

**tt«03B!K2-3-C(4, miSflfoifSitfcffi 

liiffcLfc«iKw*i»»**?-uiaLriJlw-t*. 120 

B&fflfffiHT"&-£>o 
[0 2 7 6] 0 2 0 (Z^-T i T 1 1 5 

(4, ratios t, ±ienMi 0 5c*tifiiEflisiifcHt 

Si 0 1 i, ±£P&1E 1 0 5 i:±!£P4S 1 0 1 t <r>m~ 
RUStUtf&jfcattl 17t, RS§tt«*l 1 7 t±IE 

i o 5 lament sftfcttffFtfcai* ii6t, & 



(21) #^2 0 0 1 - 1 8 9 1 9 3 

40 

[0 2 7 7] ±S£ttffifft£J| 1 1 6 <D±.tl%±ffi®. 1 1 
71111(4 K 7 Y x 7 f > y i: i o tlUt ? t v> -5 c 
ft, ±IEtI&<01 ! &£\ _t|£*flf|fti£« 1 1 6(4, + 

[ 0 2 7 8] ^IMitiCiCioT, 5&3fc 

««i l 7 fcmis?lni£»i*i 1 6 t <ofttta«#rfii± 
L, IftCl 0 5*6»iS«l 1 7i:i±A?n^.t-^ 

;o [0279] ^, *mmmmx'ii. ^mmmmzm 

&1LfHt-tb Z t U 4 o T 1 , ffliEft L t ra«<0 

±JB*?flfta* 1 1 6^ffe*1$14Sr*-f *f#3-(:U4, ± 
E«*«* 1 1 7 (4-£-S(4-£-r L tg-Rlii < . T&ffim 

mm i i 6<7>p§hi o 5ii*^^(4i^ffii o ii^ 

<tt-*t, ^?LKfb*>-&^(4ifflMlb-r-&c:t»-J: 

•) , net ra«u*S3j»(bo*w<oax«ii** t rti±i- 
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